For engineers who design and manage the power and plant services 


APRIL 1959 @ ONE DOLLAR 


A McGRAW-HILL PUBLICATION 


FACTS ON DRESDEN’S DUAL-BOILING CYCLE .. . 72 


HOW M-D TURBINES AVOID RESONANT SPEEDS . 76 


GRAPHICS AID HEAT-LOSS CALCULATIONS ... . 79 


WHAT SILICON RECTIFIER RATINGS MEAN 82 


WHERE TO USE THE EPOXY RESINS 207 


CHARTS SIMPLIFY COOLING-TOWER TESTING . . . 216 


ELECTRICAL TROUBLE-SHOOTING TIMESAVERS . . 220 


Complete contents p 3 





Factory-assembled panels 
for low-voltage switchboards 











Designed to save space with a clear layout. ; | a On 





Metal clad for accident prevention. 
Cellular-type for reliable functioning. 
Truck-mounted breakers for safe and easy maintenance. 


Quantity production of standard components 
leaves little installation work on site 
and facilitates subsequent extension. 











The wealth of AEG’s experience in building up 
low-voltage switchboards from factory-assembled 
panels is at your service. 

Consult AEG when planning your switch plant, 
and you will have control gear tailored 

to suit your own needs. 














Switchboards 
made up of factory-assembled panels 
can be easily arranged to fit the available space 
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STEADY DIET OF 70,000 TONS A MONTH. 
Link-Belt coal handling equipment serves 
Shawville Station of Pennsylvania Electric 
Co., one of the ten most efficient steam-elec- 
tric generating plants in the nation. Engi- 
neers were Gilbert Associates, Inc.; Berkebile 
Bros. were general contractors. Drawing 
below pin-points equipment. 


Graph shows nat al avera rice per kwhr for all customers of REE SIRE: ORE TMM REE REL LR AS SHR 


the electric utility indus urce: Edison Electric Institute. ‘ = pé 


Low-cost coal handling by LINK-BELT 
helps lower the price of electrical power 


UALITY-ENGINEERED equipment that handles coal at power 
plants—through unloading, storing, reclaiming, crushing, 
sampling, distributing and weighing operations—is an important 
factor in the cost of producing power. With industry’s most com- 
plete and reliable line of conveyors and drives . . . plus experience 
as old as the power industry itself—Link-Belt leads the way to 
lowest per-ton handling costs. Write to LINK-BELT COMPANY, es 
Dept. AV, Prudential Plaza, Chicago 1, Ill., for our directory, 1_| 
“Link-Belt at Work.” You may discover ideas for cutting costs with é 
equipment that delivers extra years of trouble-free performance. 


| 


. Rotary Car 5. Belt Conveyors 
Dumper House 6. Breaker House 

. Car Shaker 7. Refuse Bin 

. Truck Hopper 8. Swinging Belt 

. Apron Feeders Conveyor 


P - : 9. Belt Conveyor Trippers 
One source... one responsibility for materials ¥ 7m 
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speaking of Power 


Priceless reward to those of us fortunate enough 
to find our life work in technical publishing is 
the opportunity to enjoy long and interesting asso- 
ciations with the men and the companies that push 
forward the frontiers of progress. 

A number of things recently have reminded me 
of this: Reading the fascinating book telling of 
the first 50 years of Yarnall-Waring Co .. . the 
1000th Worthington advertisement in Power, on 
the back cover of the March issue . . . writing let- 
ters to the presidents of several companies that 
have been advertising in Power for 75 years. . . 
and a news item in this issue on the 75th anniver- 
sary of Reliance Gauge Column Co. 


Twin milestones are passed at Reliance—as the 
company celebrates its 75th anniversary, J Rowland 
Brown, president and general manager, marks his 
40th. A Life Member and Fellow of ASME, he has 
long been active in the American Boiler Manufac- 
turers Assn as well, rarely missing a meeting. 

As a matter of fact, it was at the last meeting of 
ABMA that I first learned of this double anniver- 
sary and had a long chat with Rowland about the 
early days of his company and some of the notable 
changes that have occurred in his 40-year asso- 
ciation with it. It was a heart-warming experience 
and reminded me—if I ever needed reminding— 
that people are the principal asset of any business. 


Recognition of just such an asset went on March 
1 to Bob Marks, who became Associate Editor of 
PowER on that date. Those of you who have read 
Bob’s 2-part special report on Water Treatment 
need no convincing that his technical ability and 
journalistic skill make this promotion one that is 


richly deserved. 
Kon Kiley 





L N ROWLEY Publisher and Editor 
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500 Fifth Avenue, Oxford 5-5959 
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Do you have a coal mine in your 
back yard you can't use? 


In areas like Florida and the Southwest, where 
the use of coal has been traditionally prohibi- 
tive, utilities are now considering it as an 
economical, easily available fuel. Why? How 
is it possible? The answer is B&W research in 
coal and coal-burning equipment. 

At B&W’s Research Center, testing of over 
33,000 coal samples has provided some im- 
portant cost-cutting answers—answers that 
will help you hold the line on operating costs. 
Important answers that permit building equip- 
ment around the fuel you can most inexpen- 
sively burn. 


What’s more, B&W recommendations are 


completely objective. B&W designs and manu- 
factures all types of fuel burning equipment— 
for every fuel burning application. 

For example, the most economical and satis- 
factory way to burn lower-grade, high-ash, 
low-fusion coal, is in the B&W Cyclone Fur- 
nace. Less space, fewer burners, more complete 
fuel consumption, and elimination of fly ash 
problems are just a few of its many advantages. 


We will be glad to discuss your fuel burning 
problems with you, and to make recom- 
mendations based on your special require- 
ments. Write to The Babcock & Wilcox 
Company, Boiler Division, Barberton, Ohio. 


THE BABCOCK & WILCOX COMPANY 





G-908-CS 


BOILER DIVISION 
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ee ment on a Model IK Long Retracting Blower to 
assure maximum cleaning efficiency. Diamond 
Service is effective preventive maintenance. 
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FIELD SERVICE ENGINEERS 


A unique field service organization 
dedicated to giving you 


Better Boiler Cleaning 


At Lower Cost 


The principal duty of these 31 full time, factory trained 
field service engineers is to insure that Diamond 
Blowers operate correctly to give you the best boiler 
cleaning possible and at minimum cost. They are clean- 
ing experts who inspect and adjust Diamond Blowers 
in stationary (and marine) water tube boilers. This 
inspection service is rendered regularly ... unsolicited 
and without charge. 


There is nothing else quite like it in the power industry, 
and it saves the user of Diamond Blowers money two 
ways: First, these men often are able to detect poten- 
tial trouble before it becomes serious or costly ... 
preventive maintenance that keeps repair costs down. 
Second, by seeing that blowers are in good repair 
and adjustment . . . instructing operators in correct 
operation and care ... and by recommending the 
most efficient and economical blowing schedules, they 
assure cleaner boilers at lower cost. Boiler efficiency 
is maintained .. . blowing costs kept down. 


This is one of many important plus values you get with 
Diamond Blowers and Blower Systems. 








D. E. Bidell 
Syracuse 








St. Louis St. Louis 
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Diamond Service Engineer show- 


ing operator how his flue gas tem- 
perature drops when he uses his 
blowers correctly and regularly. 


Diamond Service Engineer 
makes internal inspection to 
check cleaning effectiveness 


of the blowers. 


DIAMOND POWER 
SPECIALTY CORP. FOZ 


"i. oo C. Robb LANCASTER, 


8256 




























In new plants 
large and small... 


The C-E 
high 

, temperature 
‘water boiler 
offers 
Savings 

of 

10 to 20% 


Shop assembly view showing steel frame and pres- 
sure parts for 25-million Btu unit prior to installation of 
refractory, insulation block, and welded gastight casing. 


Compactness of C-E HCC Boilers is demonstrated in this view of 
two 10-million Btu units installed at a new Michigan high school. 


COMBUSTION ENGINEERING {J 


ALL TYPES OF STEAM GENERATING, FUEL BURNING AND RELATED EQUIPMENT: NUCLEAR REACTORS; PAPER MILL EQUIPMENT: PULVERIZERS. FLASH ORYING SYSTEMS, PRESSURE VESSELS; SOIL PIPE 
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The list at right points up the versatility and Gates . i eee | 
widespread acceptance of Combustion Engineering’s : Representative li ’ c —_ * 
HCC boiler. For industrials, schools, institutional s of 

use, military bases— wherever there is extensive ‘! 
space to be heated—C-E high temperature 

water has a place. 


wee, 


| 
: 
“a 


Featuring the same principle applied by Combustion — - 
in many of its large utility boilers, the C-E LaMont > AE. Smith School 
Controlled Circulation Hot Water Boiler offers a e Riverview, Michigan 
compact and effective arrangement of heating = 1 Bishop & Co. 
surfaces. This design gives precision temperature : 

control, and, dependent upon local conditions, the : cee wile 


HCC can save 10 to 20 per cent in maintenance | Greeley, Colo. 

and operating costs—a significant factor when Cross Company, The 
considering a heat source. » Frazer, Michigan 
Available in a wide capacity range—from 10 to Defense Construction Ltd. 
300-million Btu’s—these boilers operate at water re ape ee 
pressures up to 500 psi and temperatures to 470 F t pico Segal 

or higher. The smaller capacity HCC’s are ‘ : 
completely shop-assembled, while the intermediate | coonk Sueno 
and large units are shipped in varying stages of yo > 
assembly. This C-E practice greatly reduces ; { Motors 0 
erection costs. Santos, Brazil 

If you are in the market for boilers, either for space Hillcrest Medical Center 
heating or process requirements, it may prove Tulsa, Oklahoma 
greatly to your advantage to investigate C-E high Marquardt Aircraft Co. 
temperature water as your heat source. Ogden, Utah 


Because individual needs vary, both steam and hot ween 
water have their applications. Combustion 
Engineering can furnish either, and our engineers none 
are exceptionally qualified to discuss impartially 
with you or your consultants the method most cake College 
suitable f ituation. 
itable for your situation «= dirteses 

Write for further details on Combustion Colorado Springs, Colorado 
Engineering’s High Temperature Water Boilers. U. S$. AIR FORCE: 

Clinton County 

Air Force Base 


Wilmington, Ohio 
Dover Air Force Base 
Dover, Delaware 


Forbes Air Force Base 
Topeka, Kansas 


Grand Forks Air Force Base 
Grand Forks, North Dakota 
McGuire Air Force Base 
Wrightstown, N. J. 

Minot Air Force Base 
Minot, North Dakota 
Plattsburgh Air Force Base 
Plattsburgh, N. Y. 


Portsmouth Air Force Base 
Portsmouth, N. H. 


Wright-Patterson 
hir Force Base 
Dayton, Ohio 
One of the many large plants using C-E High Tem- Wuthsmith Air Force Base 
perature Water Boilers is Convair-Astronautics Divi- Oscoda, Michigan 
sion of the General Dynamics Corporation. Installed Air Force Base 
at this new $40-million center for Atlas Interconti- Torejon, Spain 
nental Ballistic Missile research, development, man- 
ufacture, and primary testing are two 30-million Btu age Auxiliary Air Station 
HCC Boilers. iz n, Nevada 
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Bailey Controls for supercritical steam generator at the Philo 
plant of the Ohio Power Company on the American Electric 


Power Company System. 


Bailey pioneers the control of... 


In normal operation this controller is set for a con; 


This is the control center for the first commercial super- 
critical pressure, steam-electric unit in America. It 
went into operation March 20, 1957. Tests made 
during the first year of operation indicate that this 
new high pressure unit, with Bailey Controls, is 
establishing new efficiency records in the conversion 
of coal to electricity. 

How it works 

“Once-through”’ steam generating units must have radi- 
cally different control systems from those used on 
drum-type boilers. At Philo, for instance, the Bailey 
Control for the 4500 psi, 1150F unit, maintains the 
desired rate of steam generation by means of a feed 
water flow controller which regulates feed-pump speed. 


10 


stant rate, and boiler outlet pressure is held to the 
desired value by automatic regulation of the turbine 
control valves. 


An alternative operating method uses the turbine speed 
governor to regulate turbine control valves and 
varies feed water flow to maintain boiler outlet 


pressure. 


With either method firing rate is varied to maintain 
final steam temperature. The Bailey System does 
this by regulating coal and air in parallel, primarily 
from changes in feed water flow with secondary ad- 
justments, when necessary, from steam temperature. 
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SUPERCRITICAL STEAM PLANTS 


ing conditions, you owe it to yourself to investigate 


Optimum combustion conditions are maintained 
by Bailey Oxygen-Combustibles Recorder- 
Controllers which continuously sample exit gases 
from each cyclone and automatically adjust coal 
feeder speeds. 

Seasoned Engineering Experience 


For greater fuel savings, less outage and safer work- 


Bailey Controls. And, for your convenience (and to 
save time and travel expense) there’s a Bailey Dis- 
trict Office or Resident Engineer in or close to your 
industrial community. 


Arrange to visit a nearby Bailey installation. We 
stand on our record. Al35-2 


instruments and controls for power and process 


BAILEY METER COMPANY 


1036 IVANHOE ROAD + 


CLEVELAND 10, OHIO 


in Canada— Bailey Meter Company Limited, Montreal 
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Vulcan Automatic-Sequential System controls 
soot blowing at new Gannon Station 


As the first modern utility boiler in Florida to be 
fired by coal, Tampa Electric Company’s Gannon 
Station incorporates the most advanced control 
systems. Unit 1, with its boiler rating at 950,000 
pounds per hour at 1760 psig and 1000 degrees F., 
uses a Vulcan soot blowing system that features 
both group and unit control. 

Vulcan T-3-E long retractable soot blowers with 
their dual-motor drives clean Gannon’s Unit 1 
boiler with double-helix patterns for complete cov- 
erage. The system includes Vulcan wall deslaggers 
and rotary soot blowers—all driven by electric 
motors and using steam as the blowing medium. 


A Copes-Vulcan diaphragm valve reduces steam 
pressure for blowing and a Copes-Vulcan motor- 
operated valve is used for shut-off. 

A similar Vulcan system will be installed on 
Gannon’s Unit 2, rated at 950,000 pounds per hour 
at 1760 psig and 1000 degrees F. 

Besides fully-automatic soot blowing systems, 
Copes-Vulcan offers complete systems for controlling 
combustion, feedwater, boiler feed pump recircula- 
tion, and steam temperature. Whether your boiler 
is large or small, power or process, Copes-Vulcan 
can provide a unit or an integrated package, custom 
designed to your requirements. 


Copes -Vulcan Division 
BLAW- KNOX COMPANY 


Erie 4, Pennsylvania 
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Finger tip control for Gannon’s operators... with 

Vulcan’s Automatic-Sequential group and unit con- 

trol. Operator can preselect any number of soot 

blowers for automatic sequence . . . preselect any 

number of units or groups of units to be operated 

individually . . . or switch instantly to single unit 

operation. Program lights and toggle switches are 

located on engraved boiler diagram. Automatic- 

Sequential systems use steam, air or a combination 

as the blowing medium without a change in equip- : 

ment. Write for Bulletin 1029. twenty feet downstream from desuperheoter outlet, 
50-to-1 load range. Bulletin 1037,” 


Wall deslagger conserves steam . . . minimizes 
average slag thickness. Vulcan’s RW-3E is equipped 
with dual motors: one to traverse fast to get the 
nozzle to and from the blowing position almost in- 
stantly . . . the other to rotate the tube slowly for 
thorough cleaning. The RW-3E may be installed in- 
doors or out, at almost any angle from side wall, 
roof or floor. It has only one outside stuffing box, no 
threads or working parts in the blowing medium to 
assure easy maintenance. Write for Bulletin 1034. 
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What are your needs for 


YARWAY COLOR-PORT 
WATER LEVEL 
GAGE 


| 


You get a triple advantage with the 
Yarway COLOR-PORT boiler water 
level gage for pressures to 3000 psi. 


Two-color readings are brilliant and 
clear. Water shows green; steam 
shows red. A full gage is all green 
and an empty gage all red. 


Low maintenance with individual 
cover-glass assemblies, each held 
solidly in place by four socket head 
cap screws. ‘Floating assembly” 
design applies safe, predetermined 
loads on glass ports, reducing 
thermal shocks, permitting faster 
warm-up. 

Increased availability means longer 
service life. Cover glass assemblies 
can be serviced in place, easily and 
quickly. 


Yarway Bulletin WG-1814 describes 
the Color-Port Gage. Write for it. 


YARNALL-WARING COMPANY 
100 Mermaid Avenue 


Philadelphia 18, Pa. 
Branch Offices in Principal Cities 


+++ & good Co Apeey 
ZN COLOR-PORT | eee coco gi. 
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boiler water level indication ? 


YARWAY REMOTE 
LIQUID LEVEL 
INDICATORS 


Boiler water levels and other liquid levels requiring 
remote indication can be handled completely by 
a Yarway system 

Heart of the system is the Yarway Remote 
Liquid Level Indicator that gives instant, accu- 
rate readings because the mechanism 1s operated 
by the boiler water or other liquid itself. The 
pointer mechanism is never under pressure. Clear, 
“wide vision”? face permits easy readings from 
any angle 

The Yarway Indicator conforms with A.S.M.E. 
Boiler Code Committee ruling (Case #1155) per- 
mitting two independent remote level indicators 
of compensated manometric type to replace one 
of two required gage glasses for boiler pressures 
900 psi and above 

Electronic Secondary Indicators can be added 
at any point in the plant. Remote Hi-Lo Alarm 
Signals (lights and/or horns) can be connected 
for additional safety. 

Primary indicators fully compensated for every 
pressure change in boiler also available. 

For permanent record of changing levels, the 
Yarway Hi-Lo-Graph Recorder can be furnished. 

Over 10,000 Yarway Remote Indicators have 
already been installed. For full details, write for 
Yarway Bulletin WG-1824. 


YARNALL-WARING COMPANY 
100 Mermaid Avenue, Philadelphia 18, Pa. 
Branch Offices in Prineipal Cities 


FULLY COMPENSATED ELECTRONIC SECONDARY REMOTE SIGNALS 


RECORDERS 


To provide permanent 24-hour 
for completely To supply addi Lights and/or record of liquid levels 
accurate indi tional indication at ; Horns 

cation under any point without 

every boiler op pressure connec- 

erating condi tions 


| 
| 
| 
| 
| 
[ 
| 
tion : ' 
| 
| 
| 
| 
| 


+++ @ good way to Apecipy 
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Firebox, scotchtype, and package boilers 
for heat, steam, and industrial power. 


To serve you better 
we created a new division 


Now you can benefit from the combined engi- 
neering backgrounds and product lines of 
three American-Standard* divisions—American 
Blower, Ross Heat Exchanger, and Kewanee 
Boiler—consolidated into one organization! 
Here is one-source responsibility for quality 
and performance in equipment that is de- 
signed, engineered, and manufactured to 
work together. You draw from a product line 
unsurpassed in the industry . . . one that encom- 


Mechnical draft 


fans for induced 
and forced draft duty in power plants. 


passes air conditioning, heating, ventilating, 
heat transfer, dust collection, and fluid drives. 

There are engineer-staffed offices in all 
principal cities to work with architects, con- 
sulting engineers, and contractors with equip- 
ment selection and on-the-job problems. 
We welcome the opportunity to serve you. 
American-Standard Industrial Division, Detroit 
32, Michigan. In Canada: American-Standard 
Products (Canada ) Limited, Toronto, Ontario. 


ONE CALL FOR ALL! 


cof 
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Balanced-flow surface condensers for con- 
densing turbo-generator exhaust steam. 


Fluid drives for adjustable-speed control Dust collectors and precipitators for Standard and engineered heat exchangers 
of feed-pump flow and fan volume. recovering fly ash, eliminating dust. and feedwater heaters for every duty 


* Amsnican-Standard and Standard » are trademarks of American Radiator & Standard Sanitary Corporation. 


)American-Standard 


INDUSTRIAL DIVISION 


AMERICAN BLOWER PRODUCTS «+ ROSS PRODUCTS * KEWANEE PRODUCTS 
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the 


WALWORTH 


CUSTOMER 


has to have trouble-free valve operation 


“j , x 
r , én 


...and here’s how he makes sure of it 


on low pressure 


CAST STEEL 


Before the Walworth Customer makes his 
decision on cast steel valves he gets persist- 
ently curious about things like these: What 
features reduce turbulence and pressure 
drop? Can body-to-bonnet joint be reassem- 
bled in the field without danger of misalign- 
ment? Is stuffing box deep enough to assure 
tightness and maximum life of packing? 


18 


In the Walworth Cast Steel Gate Valves 
he finds streamlined ports to fight turbulence 
and pressure drop. He finds flat gasket and 
male-and-female joint closures that assure 
correct realignment in field or shop reassem- 
blies. He finds stuffing box depth adequate- 
plus for tightness and packing durability. 

It’s for customers like this man that 
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Walworth exists. We know he’s hard to tomer. For details on all types and ratings 
please, and we’re proud to please him. If his of Walworth Cast Steel Gate Valves, or any 
exacting buying standards in valves are of the complete line of Walworth Valves, con- 
yours, too, we’d like you for a Walworth Cus- tact your Walworth Distributor. 


Or write V7 ET CA BY EE 750 Third Avenue, New York 17, N. Y. 


DISTRIBUTORS IN PRINCIPAL CENTERS THROUGHOUT THE WORLD 


WALWORTH SUBSIDIARIES: ALLOY STEEL PRODUCTS CO ° CONOFLOW CORPORATION ° GROVE VALVE AND REGULATOR CO 
M&H VALVE & FITTINGS CO SOUTHWEST FABRICATING & WELDING CO., INC ° WALWORTH COMPANY OF CANADA, LTO 


POWER * APRIL 1959 For more facts circle 212 on Reader Service Card, p 117 





rom routine inspection . . 


the F/A 


Scheduled inspections and cleanings that result 
in longer life for your large motors are now easier, 
less expensive and—for the first time—accom- 
plished with motor parts in full view! 

The Westinghouse F/A Motor can be prepared 
for routine inspection, examined, and be back in 
operation in 10 minutes. For planned yearly in- 
spections, complete disassembly and reassembly 
take only an hour. 


Routine or Weekly Inspection. It takes just 
three minutes to prepare for this inspection. 


otor Saves you time and money! 


Merely removing the side panel completely 
exposes the leads, winding ends and rotor air 
ducts. A quick cleaning takes care of any con- 
taminants. In four minutes the side panel is back 
on, and the F/A Motor is in operation. 


Detailed Annual Inspection. Such a complete 
disassembly as is shown at the right, above, is 
rarely done, because in conventional motors it is 
virtually impossible. However, with the Westing- 
house F/A Motor it can be done, and in just half 
an hour! No other housing design permits such 
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see-ability and accessibility. Here you can com- 
pletely check windings and bracing, examine the 
ends of the rotor, check the condition of the total 
core and check all bolts for security. Necessary 
cleaning can be done in minutes, and with a 
thoroughness heretofore impossible. Then, in 
roughly 30 minutes, reassembly of side panels, 
top air shields, end covers and top enclosure puts 


the F/A Motor back ‘‘on the line.’’ 


For full information on the long service life, 
reliability and accessibility of the Westinghouse 
F/A Motor, call your Westinghouse representa- 
tive or write Westinghouse Electric Corporation, 
P.O. Box 868, Pittsburgh 30, Pa. J-15003 





CHECK THESE BONUS VALUES 
IN THE F/A MOTOR 


Full Accessibility 

Inherently Quiet—housing and stator separated 
Thermalastic® Insulation—recognized as the finest 
Time-Proven Components—longer, more efficient life 
Easy Connection—conduit boxes eliminated 











you CAN BE SURE...1F ITS 


Westinghouse 


WATCH “WESTINGHOUSE LUCILLE BALL-DES!I ARNAZ SHOWS” CBS TV MONDAYS 
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YOUR FISHER/MAN STANDS BEHIND THIS 


or Inherent Accuracy- 
Power-Speed- 
and Stability 
FISHER TYPE 470 P.O.P. 


Delivers same power in either direction at No air set required—utilizes clean, 
any point of the stroke. noncorrosive air or gas up to 150 psi. 


Adaptable to virtually all types of valve bodies Easily reversible actuator can be 
including Butterfly valves. changed in the field. 





Type 470 P.O.P. With Fisher Bodies 





‘his small ; aticall Cylinder | Yoke Boss] Valve Body | Stem Allowable 
This sma ? compact, pnheumatica J Size, Size, Size, Size, | Stem Force, 


Inches Inches Inches Inches Lbs. 


: : 2% |”’—-lhr| *% 1,500 
with yoke sizes to fit any of the Fisher 4% | 2% | 2a4 V, " 


operated piston is available in five sizes 











valve bodies including Butterfly valves. 3%6 Vy * 

P.O.P. acts with high speed. For ex- 2'A6 %_| 2,500 

; 6% 9 3 *k 
3%6 Ma 

82 3%6 VY, 5,000 


* j 4 Aa 10% 5) 10—16 | 1 8,000 
Fisher Governor for Bulletin E-59. 13 5 10—16 | 1% | 12,000 








ample, the 84-inch size gives you 1.5 








inches per second stroking speed. Write 


























“Limitation with these stems is dependent upon the maximum force 
available from each cylinder 


> IF IT FLOWS THROUGH PIPE ANYWHERE IN THE WORLD... .CHANCES ARE IT’S CONTROLLED BY... 
FISHER GOVERNOR COMPANY 


Coraopolis, Pa. / Woodstock, Ontario / London, England 
Main Office and Plant: MARSHALLTOWN, IOWA SINCE 1880 
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PNEUMATICALLY OPERATED PISTON... 


PRINCIPLE OF OPERATION 


A signal from the controller is received by the bellows 
which expand to move the beam. The beam will pivor 
around the fixed point and simultaneously uncover the 
mozzle of Relay ‘B’’ and cover the nozzle of Relay “A”. 
Nozzle pressure will increase in Relay ‘‘A’’ due to the 
restriction created by the beam over the nozzle. Through 
telay action, the air pressure to the top of the piston, 
“A”, black in the sketch, will be increased. Relay “B” will 
be reacting to the change in beam position to decrease the 
pressure to the under side of the piston, “B”, red in 
the sketch. Due to the unbalanced pressures acting on the 
piston, it will move down, changing the valve position as 
dictated by the controller. The piston movement is fed 
back to the beam by means of a range spring that is con- 
nected to the piston rod extension, thus preventing any 
further build-up of pressure in the cylinder. 















































Exterior view of high pressure 
actuator. Type 470 mounted 
on a Design “A” body. 


_ 
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5 SECONDS TO REMOVE Metal- 
On from carton. Another 25 
seconds to snap on pipe and 
lock in place! 


from carton to 
.. 2. with 


Thermobestos calcium silicate insulation 


15 SECONDS LATER the spe- 
cially designed aluminum “‘snap 
strap” (containing vapor seal) 
has been snapped on joint. 


Pe 4 2 
METAL BAND provides perfect 
joint protection against vapor 
and weather. Total elapsed 
time: 90 seconds! 


Here’s the fastest, most efficient 
way ever to install high-tempera- 
ture pipe insulation and protective 
aluminum jacketing. 

Metal-On is the insulation idea all 
industry has asked for: a single pack- 
age product that permits application 
of Thermobestos pipe insulation and 
corrosion-resistant metal jacket in 
one fast operation. You'll find that a 
section of Metal-On can be applied as 
fast as, oftentimes faster than, an in- 
sulation alone. 


Snaps in place . . . F-A-S-T! 
J-M’s new Metal-On consists of 
Thermobestos calcium silicate insu- 
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Metal-On ends jacket thickness and alloy guesswork! The Metal-On jacket measures an ideal .016-inch 
thick ... of a high-quality aluminum alloy selected for superior weather resistance. 


pipe in 9O seconds! 
new J-M METAL-ON Insulation! 


factory-jacketed in gleaming, weatherproof aluminum 


lation, a vapor barrier and an all- 
weather protective covering of alu- 
minum. Furnished ready-to-install, a 
section of Metal-On snaps on the 
pipe, locks tightly in place (new lock- 
ing device is exclusive Metal-On fea- 
ture) to seal out weather and protect 
the insulation indefinitely. Joints are 
sealed tight with aluminum “snap 
straps’? mechanically fastened in 
place with metal bands. 


Right alloy . . . proper thickness 


The Metal-On aluminum jacket re- 
duces maintenance in virtually every 
outdoor pipe application! It never 
needs painting ... won’t rust ... is 
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impervious to surface dirt, oils and 
grime. The jacketing is made of an 
aluminum alloy (containing magne- 
sium) that is specially selected for 
superior corrosion resistance. Jacket 
thickness is designed to provide, at 
lowest cost, outstanding appearance, 
stiffness, workability and resistance 
to abuse and pitting. 

Metal-On presents no fitting prob- 
lem. It is cut easily right on the job 


with either power or hack saws. Avail- 
able in 36” sections in a complete 
range of pipe sizes through 24”... 
by 3” thickness. 

To help you investigate Metal-On 
for your next pipe insulation require- 
ment, let us send you the informative 
brochure, IN-217A. Write for it to- 
day. Address Johns-Manville, Box 
14, New York 16, N.Y. In Canada, 
Port Credit, Ontario. 


JOHNS MANVILLE 


JOHNS-MANVILLE JM 


PRODUCTS 
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—. THE COOPER-BESSEMER CORPORATION 


SALES © WAREHOUSE and SERVICE FAC 


( caucary 























Edmund S. Budd, Manager of Parts Division, 
The Cooper-Bessemer Corporation, points out that... 


You are this near to 
Cooper-Bessemer service! 





Experienced Cooper-Bessemer field technicians as- 
sist you in installation and servicing of equipment. 


HEN YOU INVEST in Cooper- Bessemer engines, 
bps or controls, our service facilities are 
as close to you as the telephone...night and day! We 
serve you in these three important ways: 


Technician service. Our skilled installation and 
maintenance crews are permanently located in areas 
throughout the country, ready to assist you, to assure 
top economy of operation and availability of your 
Cooper-Bessemer equipment. 


Warehouse service. We maintain an extensive inven- 
tory of replacement parts for Cooper-Bessemer prod- 
ucts in strategic locations to give prompt attention to 
your needs. 


Engineering service. As new or changed conditions 
arise, our experienced field service engineers can give 
you on-the-spot recommendations. And they are 
backed up by the strong team of Cooper-Bessemer 
engine and compressor engineers in Mount Vernon. 


Cooper-Bessemer engineers are ready to assist you 
in planning power or compression facilities, or 
solving operating problems. 


Cooper-Bessemer warehouses, strategically located, 
provide replacement parts for speedy servicing and 
peak availability of your facilities. 


The superiority of Cooper-Bessemer Service can save 
you thousands of dollars yearly in capital investment 
and in operating cost. Make sure you take this impor- 
tant plus value into account when you specify and buy 
engine and compressor facilities. 


BRANCH OFFICES: Grove City + New York « Washingtor 
Gloucester + Chicago « Minneapolis + St. Louis « Kansas City + Tulsa 
New Orleans + Shreveport * Houston + Greggton + Dallas +» Odessa 
Pampa + Casper « Seattle » San Francisco + Los Angeles 


SUBSIDIARIES: Cooper- Bessemer of Canada, Ltd... 
Calgary + Toronto + Halifax 
C-B Southern, Inc. . . . Houston 


Cooper-Bessemer International Corporation... New York « Caracas 
Mexico City % 


. Edmonton 


GENERAL OFFICES: MOUNT VERNON, OHIO 


ENGINES: GAS - DIESEL - GAS-OVESEL 
COMPRESSORS: RECIPROCATING AND CENTRIFUGAL 
ENGINE OF MOTOR DRIVEN 
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I|-T-E CIRCUIT BREAKER COMPANY 


SAFETY 


Yes, there’s real economy in fused power switching 
centers, but make sure you also get the extra safety 
only I-T-E offers. In every I-T-E Power Switching 
Center, you have the assurance of knowing that switches 
can be closed even into a fault with complete safety for 
both personnel and equipment. Toggle-snap quick 
closing prevents burned contacts. In addition, Kirk 
key interlocks prohibit the opening of fuse compart- 
ment doors while switches are closed. 


I-T-E Power Switching Centers are designed, of course, 
for both safety and economy. Unique I-T-E standard- 


First cost is your last cost. I-T-E molded case circuit breakers 
not only give you vastly better protection than fused devices 

. but in most cases they actually cost you less in the long 
run. To restore power after a fault, all you do is flip a toggle 
handle. Nothing to replace. No lost time. And you’re abso- 
lutely certain that you have correct protection. Choose the 
circuit breakers you need from the I-T-E line . . . broadest in 
the field. Wide variety of enclosures for both indoor and out- 
door installations. 


28 


ized cubicles and building block construction reduce 
engineering expense (the saving is passed on to you), 
and also shorten the time between order and delivery. 
Equipment arrives on the job in sturdy, preassembled 
units, ready for easy, fast installation. And new feeders 
can be added any time. 


These extra advantages add up to greater value... 
because you pay no more for I-T-E electrical equipment. 
That’s why it is preferred among so many companies 
that insist on greater value. Investigate I-T-E equip- 
ment next time you buy. 


Safety for conductors, I-T-E nonsegregated phase bus, safely 
enclosed in metal, shrugs off the hazards of dust and weather 














and provides complete protection for plant personnel. Widely 
used for connecting transformers to switchgear and for dis- 
tributing power in factories. Far easier to tap into than cable. 
High dielectric strength. Available in a variety of types for 
indoor and outdoor installations. Ratings up to 13.8 kv and 
3000 amp. I-T-E nonsegregated phase bus is delivered factory 
fabricated for easy installation and sure fit. 
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1-T-E Circuit Breaker Company 
1900 Hamilton St., Philadelphia 30, Pa. 
| Power switching centers Metal-clad switchgear 

Molded case circuit (4.16 and 13.8 kv) 
breakers Secondary unit 
Metal-enclosed bus substations 
URELITE circuit breakers TRANFO-UNITS 
Other CorRDON® circuit breakers 





Name Title 





Company 





Street 





City Zone 





Individual circuit control. Install these new URELITE individually SEND COUPON OR WRITE 
enclosed circuit breakers right near heavy loads or as local Get complete, up-to-date information on I-T-E equipment 
control devices for main trunk lines up to 600 volts. Main : 
disconnect contacts visible through side window for extra 

safety. Now available with I-T-E K-Line circuit breakers... 

world’s most advanced. Pulldown handle action provides 

quick manual make for safety and long contact life. New, 

wide-range overcurrent trip device lets you increase breaker 

setting when the load increases. No parts to replace. 


POWER * APRIL 1959 For more facts circle 217 on Reader Service Card, p 117 





WHY BUY ONLY 2/3 OF A CONVEYOR BELT? 


IT’S THE LAST THIRD 
OF R/M CONVEYOR BELT LIFE 
That Gives ‘‘MORE USE for Zoar DOLLAR”’ 


The last one-third of conveyor belt life determines 
its final cost. And now, R/M’s new construction 
concept assures you ¥% longer life with Ray-Man 
Conveyor Belt! Every belt feature—troughability, 
resiliency, fastener holding ability, strength mem- 
ber fabric, cover thickness and toughness—all con- 
tribute to your conveyor belt life and cost. There- 


fore every Ray-Man component is now precision 
proportioned to assure a degree of belt balance 
never before possible. It adds up to % longer belt 
service life... /ower costs for your coal handling 
operations. 


Let an R/M representative show you how extra 
life in the last % of conveyor belt service means 
**More Use per Dollar’ with Ray-Man Conveyor 
Belt and other R/M heavy duty constructions, 
Write for Conveyor Belt Catalog 25CB. 
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R/M POLY-V® DRIVE 


Patented new drive concept delivers up to 50% more power in 
same space as conventional multiple V-belt drives . . . or equal 
power in as little as 24 the space! Eliminates multiple V-belt 
! “length matching” problems. Poly-V* assures more constant speed 
} ratios, smoother running drive, longer drive life. Single unit belt 
, permits narrower sheaves, less shaft overhang, less drive weight. 
Write for Bulletin #6638. 


*Poly-V is a registered Raybestos-Manhattan trademark. 





CONDOR V-BELTS 


“The smoothest running V-belts made” for general service. Bal- 
anced construction and straight sidewall design assure more grip, 
less slip . . . longer trouble-free performance at /ower cost. For 
shock loads under rugged drive conditions, R/M Super-Power 

| V-Belts give up to 40% greater hp capacity compared to standard 
., types, Write for Bulletins. 





RAY-MAN 
CONVEYOR BELT 


Trains Naturally 
Holds Fasteners 
Resists Impact and Ripping 
Requires No Breaker Ply 


Double Compensation Relieves 
Outer-Ply Stress 


Exclusive 
“XDC’’ Long-Wear Cover 


Moisture Resistant, 
Mildew-Proof 











M-857 


BELTS e HOSE * ROLL COVERINGS « TANK LININGS ¢ INDUSTRIAL RUBBER SPECIALTIES 


MANHATTAN RUBBER DIVISION—PASSAIC, NEW JERSEY 


RAYBESTOS-MANHATTAN, INC. 


Other R/M products: Abrasive and Diamond Wheels * Brake Blocks and Linings * Clutch Facings * Asbestos Textiles * Mechanical 
Packings * Engineered Plastics * Sintered Metal Products * Industrial Adhesives * Laundry Pads and Covers * Bowling Balls 
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Case Type No. 1279. 


Case Type No. 1379 is Alu- 
malife, while similar case 
Type No. 1079 is Cast Iron. 


Case Type No. 1377. 


In such cases 
DURAGAUGES® 
naturally serve longer 


You have a choice of three case materials—Alumalife®, a special aluminum alloy, Cast 
Iron, rugged and durable, Phenol, tough and rigid plastic—plus the unique “Maxisafe” 
design when you specify Ashcroft Duragauges. 

All three case materials use a chrome plated, die-cast retaining ring to keep out harmful 


fumes and dirt. Case construction simplifies servicing—the entire system can be easily 
removed for recalibration or repair. 


The “Maxisafe” case provides absolute protection to the viewer, easy and quick access to 
the tube and movement assembly. An integrally cast solid wall separates the dial from the 
tube and movement. A safety cover plate on the back is held in position by a knurled knob. 


Regardless of your gauge case requirements, there’s an Ashcroft Duraguage to do the 
job. Contact your local Ashcroft Gauge Distributor for complete facts. 


CASE MATERIALS, TYPE NUMBERS, MOUNTING AND SIZES 








TYPE BACK MOUNTING | CONNECTION 





CASE NO. | FLANGE | WALL | FLUSH LOWER | BACK DIAL SIZE 








Black Alumalife 1379 Yes 4,”, 6” 
Ashcroft Duragauges ; Vv” A” RU 
are available in pres- Black Cast Iron 1079 Yes Yes pe tage’ 8% 
sure ranges from 15 :. 


psi (or vacuum) mini- Black Phenol, Turret Design} 1279 Yes Yes 4%", 6”, BY,” 
mum to 100,000 psi. 8 V2”, 6”, 8Y2 






































ifet* 41”, 6”, 812” 
Black Alumalife 1377 No Yes 10”, '12” 





* May be flush mounted by using Flush Mounting Ring, Catalog No. 1278. 
**The 10” and 12” dial sizes are made in cast iron only. 


ei ASHCROFT PRESSURE GAUGES 


A product of 


MANNING, MAXWELL & MOORE, INC. 


Consolidated Ashcroft Hancock Division «+ Stratford, Connecticut 
In Canada: Manning, Maxwell & Moore of Canada, Ltd., Galt, Ontario 


<3 


IN| JUOOW 9 


MANNING 
—_— 


TRADE MARK 
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and auxiliary equipment 


HOW C.H. WHEELER CONDENSER, DESIGN 
Saves space... 


Head Room problems are solved by compact 
condensers like this one. Turbine floor to base- 
ment floor, in this case, is only 20 ft. The Unit 
has 65,000 square feet of condensing surface. 


Rectangular Cross Section makes C.H. Wheeler Con- 
densers adaptable to nearly any space or condenser 
arrangement because the length, width and height 
of any Wheeler Unit can be varied almost at will. 


a 


But Wheeler Doesn't limit itself to rectangular de- 
sign. A round cross section worked out better here, 
for example, at the first planned gas-steam turbine 
station ever designed and built in United States. 


improves power generating efficiencies... 


{ 


Triple Lane tube layout, another design feature, pro- 
vides 3 pathways for steam travel, utilizes mami- 
mum cooling surface and produces higher con- 
denser vacuums for power generating stations. 


Location of air-vapor takeoff speeds steam travel 
and allows steam to penetrate to the peripheries 
of all tubes. It thus improves condenser efficiencies 
and overall power station operation as well. 


and reduces maintenance 


Patented Reverse Flow permits flushing tubes and 
sheets without shutting down Unit, during full load 
with either or both circulating pumps operating 
No additional circulating water inlet or discharge 
piping necessary with C.H. Wheeler's Reverse Flow 


“‘Pull-Out’’ Condensate Pumps simplify maintenance 
because entire pumping element, including all 
rotating parts, can be removed without disturbing 
either the pump barrel or the piping connections 


Deaeration of’ condensate not to exceed 0.01 cc 
oxygen/liter is available with special Wheeler de 
signs. Note the Deaerating Bars (1), the Air-Vapor 
Suction Line (2), and Tubejet® Ejectors (3), 


C. H. Wheeler Circulating Pumps, like Condensate 
Pumps, are easy to inspect and maintain because 
of “Pull-Out” design. In addition, shafts are heat 
treated alloy steel and impellers are statically and 
dynamically balanced for trouble-free operation 


C. H. Wheeler has been designing and building condensers since 1903; has developed such features as Dual Bank Design and Reverse Flow. 


. H. WHEELER MFG. CO. 


Whenever you see the name C. H. Wheeler on a product, you know it’s a quality product 
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19TH & LEHIGH AVENUE 


Philadelphia 32, Pennsylvania 


Steam Condensers + Steam Jet Vacuum Equipment + Centrifugal, Axial and Mixed Flow Pumps + Marine Auxiliary Machinery + Nuclear Products 
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Correct Lubrication in Action... 


Mobil ‘sparks’ “48,380 








Workers in colorful operation shown here are filling neg- 


ative plates with lead oxide. Exide Industrial Division 


fo} i t-te goes) ol gelel-Mi Lehi t-te am @loliil slolib am oleeleltla-t Mm oleh 
‘a teries for widest uses from submarines to locomotives rw 
: oh! 
. “TL \ 


- They vary in size from 36 grams to 1,600 lbs. per cell 








Complete Engineering Program — 
Proved Petroleum Products oO t 


SOCONY MOBIL OIL CO., INC., and Affiliates: MAGNOLIA PETROLEUM CO., GENERAL PETROLEUM CORP., MOBIL OVERSEAS OIL CO., INC 








saving for Exide Battery 


Here’s how Exide Industrial Division of The Electric Storage Battery Company 
turned up new ways to cut maintenance costs, with the help of Mobil 


‘How can we make it better, or more efficiently?” 
That’s The Electric Storage Battery Company’s 
challenging attitude. For five years now Socony 
Mobil has helped meet this challenge in the com- 
pany’s Philadelphia plant. During this period 
Mobil’s lubrication program has saved $48,380 
in maintenance costs. 

Mobil’s Correct Lubrication program helped 
put the plant’s lubrication on a sound engineering 
basis. Every machine’s needs were charted . . . 
rigid maintenance schedules established. Even the 
oilermen’s routes were revised to improve effi- 


Repair of roller drive chains interrupted schedules 
of Grid Casting Units at five-month intervals. Mobil 
recommended installation of 4 gravity feed oilers 
with lubrication brushes that cut downtime, main- 
tenance time, too. Saving—$8,003. 


Plate Filling Machines were being greased by hand 
at thirty-minute intervals. Mobil recommended 
automatic grease system with water-resistant Mobil 
product. This saved 25 man-hours per week . . . cut 
bearing wear rate 25% has already saved $15,300. 


ciency. As a result, 1,256 maintenance man-hours 
a year are now available for other purposes. 
Other sizable savings are listed below. 

This is Correct Lubrication in Action. Lubrica- 
tion specialists who work closely with plant super- 
visors. In-plant lubrication training for mainte- 
nance personnel. Research and laboratory facili- 
ties. These services and many more are all backed 
by Mobil’s 93 years of lubrication experience. It’s 
helped Exide Industrial Division produce top 
quality batteries for less cost. It can help you 
cut costs, too. 


Inspection revealed abnormal wear of bull gear on 
grinding-mill and need for major overhaul and re- 
placement. Mobil recommended grinding teeth, re- 
setting gear and use of heavy, high-film strength 
gear oil. Gear replacement avoided—$10,000 saved. 


Modern lubricating equipment, efficient routing and 
charts prepared for every machine in Exide’s plant 
by Mobil engineers reduced lubrication application 


time 68%. Types of lubricants were cut from 25 to 
10, simplifying storage and inventory. 


Correct Lubrication 


Another reason Youre Miles Ahead with Mobil! 








designed for flexibility...Electroforged* for strength 
Blaw-Knox Grating fits modern plant needs 


More floor Space ... Platforms, mezzanines and loading docks made of flexible Blaw-Knox Electroforged 
Steel Grating increase storage space, enlarge feeder areas. Easily installed, and easily adapted to changing layouts. 


Safer walking ...on non-slip floors, walkways Fits anywhere ... around pipes, beams and ma- 
and stairs, Blaw-Knox Electroforged Steel Grating pro- chinery to provide a neat, easy-to-maintain surface. There’s 
vides rigid one-piece construction and features the nothing to wear, patch or catch dirt. And Blaw-Knox Grat- 
twisted cross bar to make every step a safe step. ing admits more light and air for ideal working conditions. 


Write for Bulletin 2527 and see how Blaw-Knox Grating can be 
custom fabricated to meet your plant improvement specifications. 


BLAW-KNOX COMPANY 


Equipment Division 
Department Y, Pittsburgh 38, Pennsylvania 
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ALLIS-CHALMERS 
low voltage 
switchgear 


Here’s 


Accuracy 


3 independent 
elements available 


This time-proven feature of Allis-Chalmers low 
voltage switchgear provides: 


@ Accurate settings — Adjusting knobs with 
calibration scales on front of trip device permit 
operator to adjust elements independently and set 
pickup for long time (80-160%), short time (500- 
1000%), and instantaneous (500-1500% ) . 


@ Accurate action — Silicone oil-filled, positive 
displacement time-delay device is completely 


calibrated and sealed under vacuum. Operator inserting circuit breaker using positive-position 


° ee . pantograph. Note trip device a ibility, dead-front 
e Accurate adjustment — Minimum, versal breaker, and drawout autede se ccammeaalaal - 
mum and intermediate time-delay band settings 

are field adjustable for each pickup value for fine 

selectivity. 


® Accurate indication — Overcurrent trip flag 
to indicate phase which caused tripping of breaker 
is available. 


Each trip element has its own armature and each 
armature acts directly on trip block. Accurate 
trip device is only one feature of AlNs-Chalmers 
low voltage switchgear. For complete details, call 
an A-C office or write Allis-Chalmers, Power 


. ere . “ ; Cutaway sho a t of ts in Allis- 
Equipment Division, Milwaukee 1, Wisconsin. ee ee oe eee 


Chalmers direct-acting series trip device. Note calibration 


scale below adjusting knobs and time band setting on 
armature extension. 
A-5553 
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The photograph above shows 

a De Laval direct-connected 
turbine generator installation at 
Parke, Davis & Co., 

Detroit, Michigan, 
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This controlled extraction, controlled back-pressure unit supplies 

5000 kw using process steam. Extraction is at 130 psig, exhaust is 5 psig. 

This new machine was added to already existing De Laval units that have been 
in service for 30 years. In addition, the Parke-Davis Research Laboratories in 
Ann Arbor, Michigan will soon be using a new 1000 kw unit. 


Parke, Davis & Co. 
uses 


DE LAVAL Steam Turbines 


for process and 
power generation 


Proved economy, dependable service 


In many process industries, an important 
by-product is economical electric power. If appreciable 
quantities of process steam are used, power generation 


can be achieved at comparatively low cost. 


De Laval, pioneer in high speed rotating machinery, 
has continued to maintain engineering and manufacturing 
leadership. If you have process application where low-cost 


power generation can be utilized, call on De Laval. 


De Laval-Stoeckicht 
Planetary Gears 


In many applications where high 
speed and high horsepower are trans- 
mitted, the De Laval-Stoeckicht 
planetary gear can be used to 

great advantage. It is also used 

as a speed increaser or 

decreaser in many industrial 


installations. 


Among its outstanding character- 
istics are light weight, in-line con- 
struction and space saving. It may 
be used for all kinds of drives such as 
gas turbines, steam turbines, diesel 


engines, etc. 


Write for Bulletin 2400 


Py WANENA Steam Turbine Company 


815 NOTTINGHAM WAY, TRENTON 2, N. J. 





T STICKS 10 HOT OR COLD SURFACES! | 
EAGLE-PICHER 


SUPER‘66' 


INSULATING CEMENT 


TROWELLING!? FINISHING! 


Because it sticks, Super “66” saves time—applies quickly to any equip- FREE SAMPLE! 
ment, cold or hot! Effective up to 1800 F. 


Because it sticks, Super “66” saves money—provides far greater coverage Write today! 


and more efficient insulation. , 
; Eagle-Picher Super “66” 


Because it sticks, Super “‘66" makes difficult jobs easy—can be used on Insulating Cement con- 


irregular shapes where application of other insulations is often im- f Cc ial 
possible. Usually requires no reinforcing on applications up to 1% orms to Commercia 
inches thick. Standard CS-117-49, 


Unique “springy ball’’ structure of small, resilient mineral wool pellets  — 

results in maximum efficiency—maximum fuel savings ! of . esafers' ea 

~ COMMERCIAL STANDARD CS.117.49 
eo by 





Super ‘66’ contains a special rust inhibitive which actually prevents f issued 
corrosion! Voetrretere eat U.S. DEPARTMENT of COMMERCE 
: a al came, Mw ncreen 
Eagle-Picher produces a complete line of industrial insulations MANUFACTURER sagyst mutta Hate WSTTONL me 
‘ Mo. 103 yy mew roe - mew voee 
for all temperatures from below Zero to over 2000 F. : 














EAGLE 


EAGLE-PICHER 


Since 1843 B The Eagle-Picher Company ¢ General Offices: Cincinnati 1, Ohio 


(Member of Industrial Mineral Fiber Institute) 
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NOW 3 ATOMIC SUBS 
STOP NOISE AND VIBRATION WITH 
GARLOCK RUBBER EXPANSION JOINTS 


Aboard the U.S.S. Nautilus, Seawolf, and Skipjack, 
, Garlock All-Rubber Expansion Joints prevent noise 
and vibration in water and condensate lines. . . help 
maintain smooth and silent service on atomic subs. 
Garlock All-Rubber Expansion Joints react to the 
slightest pressure; this relieves any stress on expen- 
sive piping. Moreover, they are reinforced with steel 
rings, thus assuring greater strength. They are rec- 
ommended for use against water, oil, mild acids, 
gases, and exhaust steam. Garlock has Rubber Ex- 


pansion Joints 34.” to 72” in dia.; in round, rectan- 
gular, tapered, and offset spool types or U types. 
Rubber Expansion Joints are another important 
part of “the Garlock 2,000” .. . two thousand differ- 
ent styles of packings, gaskets, and seals for every 
need. Ask your Garlock representative for his recom- 


Qn 


mendations, or write for Folder AD-137. 


THE GARLOCK PACKING COMPANY, Palmyra, N.Y. 


For Prompt Service, contact one of our 30 sales offices 
and warehouses throughout the U. S. and Canada, 


Cu Fr Ku © < p< LN Canadian Division: The Garlock Packing Co. of Canada Ltd, 


Plastics Division: United States Gasket Company . 


Packings, Gaskets, Oil Seals, Mechanical Seals, 
Molded and Extruded Rubber, Plastic Products ° 





Power Plant Products 


HEAT ENGINEERED BY FW 


LARGE STEAM 
GENERATORS 


Designed to meet 
all requirements for 
Central Station or 
Industrial power 
plants, in single- or 
twin-furnace de- 
signs, with or with- 
out reheat or dual 
circulation. 


























PACKAGED and FIELD-ERECTED 
BOILERS— Compact, economical, stand- 
ardized units in capacities from 10,000 to 
450,000 Ib/hr, oil, gas or pulverized 
coal fired. 


CONDENSERS and HEATERS —Cor- 
densers of single or two-pass, double or 
counter-flow designs. All-welded high and 
low pressure feed-water heaters. 




















COOLING TOWERS —Induced draft 
counter flow towers of all-redwood con- 
struction for maximum dependability and 
long service life. 


NUCLEAR COMPONENTS—teat ex- 
changers, steam generators, pressurizers, 
reactor vessels, separately-fired super- 
heaters for stationary and marine power 
plants. 


PULVERIZED FUEL SYSTEMS —com- 
pletely engineered systems utilizing FW 
ball mill or MB planetary roll and table 
pulverizers. 








WORLD’s FIRST 
NATURAL CIRCULATION 


321,500 kw Unit No.3 at Detroit Edison’s 
River Rouge Power Plant is served by a 
Foster Wheeler Reheat Steam Generator 


—one of the most efficient ever built 


One of the largest steam generators ever built, this 
unit was heat engineered by Foster Wheeler to meet the 
most exacting plant requirements. It supplies Detroit 
Edison’s River Rouge Unit #3 with two million pounds 
of steam per hour at 2450 psi and 1050 F at the super- 
heater outlet. The steam is reheated to 1000 F after it 
has passed through the initial stages of the turbine. 


Size alone is not the only measure of this installation. 
The FW steam generator also helps make Unit #3, with 
a heat rate of 8685 Btu per kwhr, one of the most 
economical and efficient ever built, producing a kilowatt 


hour of electricity from less than %4 lb of coal. 


With more than a half century of specialized experience 
in heat engineering and steam generation, Foster Wheeler 
will welcome the opportunity to quote on your steam 
plant units—for any pressure or any capacity. Foster 


Wheeler Corporation, 666 Fifth Ave., New York 19, N.Y. 
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by Foster Wheeler creates 


win 


STEAM GENERATOR 


NEW YORK e LONDON e PARIS e ST. CATHARINES, ONT. 
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~ Republic ELECTRUNITE Boiler Tubing 


offers Quality he can see and feel 





Quality is the key to trouble-free service. The man on the 
job, the man inside the steam drum, knows Republic 
ELECTRUNITE® Boiler Tube quality. 

As a skilled craftsman, his authority is his feel of the 
tool. He can tell by the ductility of the tube... the easy, 
uniform flow of metal into the drum-hole grooves in the 
rolling-in operation. 

The man on the inside felt this at the job site of The 
Gardner Division, Diamond Gardner Corporation, Lock- 
land, Ohio. The job was designed, fabricated, and in- 
stalled by Riley Stoker Corporation, Worcester, 
Massachusetts. The unit has a designed capacity of 
100,000 pounds of steam per hour, 700 psi, at a steam 
temperature of 720° F. 

Quality is built-in. Republic ELECTRUNITE Boiler Tubing 


QUALITY YOU CAN MEASURE— FARROWTEST®! Not a laboratory theory, not 
a mere inspection tool, but an exclusive production test that detects and 
rejects defects of critical size. FARROWEST is offered as an alternative to 
other less positive tests in accordance with table below, at no extra cost. 


= =a a 





Wall Thickness 
(B.W. Gage) 


Minor Dimension 
of Defect 
(Length or Depth) 


Defective Area 
(Length X Depth Plane) 





20 
18 
16 
14 and 13 


0.0006 IN. 
0.006 IN. 
12.5% of Wall 
12.5% of Wall 


0.0025 Square Inches 
0.003 Square Inches 
0.003 Square Inches 
0.004 Square Inches 


12.5% of Wall 0.005 Square Inches 








12 and Heavier 
FARROWTEST detects and rejects not only tubing containing defects which 
completely penetrate the wall; but also tubing with defects equal to, or greater 
than, those shown in this table. For irregular defect shapes, a tube with defect 
area equal to, or greater than, shown above is rejectable. Where required, 
sensitivity of FARROWTEST equipment can be calibrated to reject defects of 
lesser specified area than shown in table, at extra cost. 














is made of highest quality flat-rolled, open-hearth steel 
produced in Republic’s own mills, carefully controlled 
every step of the way. 

Every length of ELECTRUNITE is hydrostatically or 
electronically tested to conform with the applicable 
ASTM specifications and the ASME Boiler and Pressure 
Vessel Code, as well as local, state, and boiler insurance 
requirements. The stress values for Republic ELECTRUNITE 
Tubes are the same as those for tubes made by other 
processes for temperatures up to 850°F. And ELECTRUNITE 
is available for pressures over 2000 psi in various sizes 
and wall thicknesses. 

For complete Republic ELECTRUNITE Boiler, Condenser, 
or Heat Exchanger Tubing facts, call your Republic 
representative. Or, send coupon today. 


Full normalizing makes ELECTRUNITE True concentricity of ELECTRUNITE 
Boiler Tubing uniformly ductile for assures fit-right installations at the 
smooth, easy bending, trouble-free header-hole for easier roller ex- 
service. Quality is built-in. panding. Write for information. 


a 
Republic ELECTRUNITE Stainless Steel Heat Exchanger Tubing resists corrosion 
and provides long trouble-free service for main surface condensers in 
utility power plants where water is a problem. Write for additional facts. 
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REPUBLIC STEEL CORPORATION 

STEEL AND TUBES DIVISION 

DEPT. C-6965 

221 EAST 131st STREET » CLEVELAND 8, OHIO 
Please send more informationonthe following products: 
O Republic ELECTRUNITE Boiler Tubes 

O) Republic ELECTRUNITE Heat Exchanger Tubes 
O Carbon QO Stainless OQ FARROWTEST Brochure 


OT 
Firm 


Address 
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E  HOWA 
| CLOSER LOOK AT 
GAUGE BUYING 


can give you a tighter 
grip on gauge costs! 


Been looking at gauge buying in your plant 
as “routine”? In terms of gauge performance 


you need, accuracy you get, price you pay 


TODAY... 


. and how and where you buy? You can 
pick up real savings with a closer look at 
and at what 
United States Gauge offers. USG features the 
world’s largest stock of indicating dial pres- 


your gauge requirements . 


sure gauges. Over 50,000 standards, plus 
specials, with all possible choices of sizes, 
case stylings, pressure ranges and case mate- 
rials... up to and including the finest gauges 
of highest accuracy. One source meets 99% 
of your pressure gauge needs, with the exact 
gauge for the exact purpose at the right price. 
And one phone call to your USG distributor 
taps that source. See the Yellow Pages, or 
write for catalogs and name of your nearest 
USG distributor today. 


UNITED STATES GAUGE (-2— 


in The 
“Yellow Pages’ 


Division of American Machine and Metals, Inc., Sellersville, Pa. 


Replacement costs too high? 
Volume - priced, 
USG drawn-case gauges are the 


precision - built 


money-savers for replacement of 
any A.S.A B gauge in 
your plant (accuracy of 2% guar- 


Grade 


anteed). These standbys are spe- 
cified by more than 60% of orig- 
inal equipment manufacturers to- 
day. Proof of USG reliability and 
value! Write for Catalog 64A. 


46 


Paying a premium for quality 
design, reliability? Check the new 
USG A-Line, premium design at 
savings up to 40% of premium 
Meets A.S.A. Grade A 


Standards, including accuracy of 


prices! 


1%. Wide range of cases, sizes, 
movements, pressures cuts you in 
on A-Line savings wherever you 
need dependable gauge perform- 
ance. Write for Catalog 305. 


Paying for performance you don’t 
get? Look at the USG Super- 
gauge® line. Built like a watch 
to A.S.A. specifications for Grade 
AA Test Gauges, these gauges pay 
for themselves in long-lived, de- 
pendable performance and lower 
maintenance costs. Accurate to 
0.5% of scale range. Full selec- 
tion of case styles, sizes and op- 
tions. Write for Catalog 1819. 
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Losing out on highest accuracy? 
USG Test Gauges are the elite 
of the industry, equalling or ex- 
ceeding A.S.A. Grade AA stand- 
ards with accuracy as high as 0.2 
of 1%! Styles, sizes and case ma- 
terials for all types of laboratory 
and test uses. You can’t buy higher 
quality and precision in a test 
gauge! Get your money's worth 
at USG. Write for Catalog 400. 
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Take a tip from your family’s 
dependence on “nature’s most 
nearly perfect food’’. Coal 

is nature’s most nearly 

ii, nN perfect fuel. It’s here in 
= = abundance for ages to 
come, a dependably low- 
cost and most efficient source of 
“go power’’! It’s convenient too 
—right on Industry’s doorstep. 





; 


——n carne 








Y 


Ask our man! BALTIMORE & OHIO RAILROAD, BALTIMORE 1, MD., Phone: LExington 9-0400 | 
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The Esso Research Center's 3-story, 600-ft.-long office building includes conference rooms, technical library, correlations and computor center, medical 
department, cafeteria and landscaped court for its 800 employees. The project was designed and engineered by Voorhees Walker Smith Smith and Haines of 
New York City. Frank Briscoe, Inc., Newark N. J., is general contractor. August Arace & Son, Inc., Elizabeth, N. J., is mechanical contractor for heating and 
air conditioning. Alward Construction Co., Bernardsville, N. J., is doing the insulation work. 


os SS 





Esso Research Center uses GILSULATE*for 
insulating mile of underground steam pipes 


ney oat Esso Research and Engineering Company, the scientific and 
“p engineering affiliate of Standard Oil Company of New Jersey, 
is now constructing a modern research center in Florham 
Park, N. J. To preserve the natural beauty of the 675-acre site, 
all heating, air conditioning, power and communications lines 
are run underground. 

Steam, at a pressure of 250 lbs. (406°F.), will flow through 
a 600-ft.-long, 12” welded steel pipe from the boiler room to a 
manhole where a 1400-ft. string of 10”, 8” and 6” pipe will 
carry heat to the prototype building. Similar piping leaves the 
other side of the first manhole and runs 2500 feet to the main 
office building. Trenches also carry 3” to 6” condensate return 
lines. The system has 24 expansion loops and seven manholes, 
and includes capped lines for use when facilities are expanded. 

Over 500 tons of GILSULATE will be used for insulating 
and protecting the underground steam pipes. In addition to 
its low thermal conductivity, GILSULATE resists attack by 
acids, alkalies and electrical conductivity and provides excel- 
lent protection against corrosion. For full information on this 
low-cost, poured-in-place insulation, see your local GILSULATE 
distributor, or write our Salt Lake City office. 


SERVICES 


GILSULATE goes in fast. In the foreground the field inspector checks depth 
of pour. Directly in back of him, two workmen are shovelpointing and tamp- 
ing. Other workers are sliding GILSULATE bags into pipe trench while men 
at rear are placing plywood forms near manhole. 


FACTS ABOUT GILSULATE 

. EASY TO USE—just pour, shovelpoint and 
tamp...pipe heat does the rest. 

. FORMS 3 ZONES of protection against heat 


loss and all hazards commonly encountered L ® 

by buried hot pipes. 

. NEEDS NO HOUSING OR MECHANICAL 

SHEATHS: no mixing, special handling or ee 

ee ; i" AMERICAN GILSONITE COMPANY 
“ONLY NEEDS NORMAL PIPE SPACING: for Affiliate of Barber Oil Corp. & Standard Oil Co. of California 
multiple pipe or cramped conditions. Off t: Municipal Airport P.O. Box 15, Salt Lake City, Utah 
THREE TYPES AVAILABLE: ices at: Municipal Airport P.O. Box 15, Salt Lake City, Uta 


Type A for 220-300° F. temp. range i 3537 lee Road, Cleveland 20, Ohio 
Type B for 300-385° F. temp. range Distributors in Principal Countries of the World 


Type C for 385-520° F. temp. range Do you receive Pipe Insulation News? Ask to be put on our mailing list. 


THE TRIPLE-ZONE INSULATION FOR LIFETIME 
PROTECTION OF UNDERGROUND HOT PIPES 
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rugged and 


ELLIOTT 
YR TURBINES 


Desert heat, arctic cold, driving rain and swirling dust 
don’t faze rugged, dependable Elliott YR Turbines. Tightly 
sealed against dust, fumes and moisture . . . built strong 
and husky . . . these machines make dependable, economical 
drives for pumps, compressors, fans, line shafts, generators 
and other equipment. 

The governor is simple and reliable, and is available in 
several modifications to match speed and pressure control 
requirements. YR turbines are designed for easy installa- 
tion and service. Many key parts are interchangeable for 
various frame sizes. Four sizes are shown at the right. 
Write for descriptive bulletin H22-C. 


In addition to the units illustrated here, Elliott makes 
single-stage turbines in special frames, reduction 
gears, multistage mechanical drive turbines to 
50,000 hp, and turbine-generators through 44 mw. 


oa ELLIOTT Compan 


JEANNETTE, PENNSYLVANIA 
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NEW EDWARD IMPACTOGEAR 

















What’s New from Edward Valves 


New Products .. . Solutions to Problems . . . Information on Steel Valves from Edward, 
Long-Time Pioneer in the Field! 





How Impactogear® operates high-pressure valves 


You no longer need a crew of men 
to open or close big, high-pressure 
valves. New Edward Rockwell-built 
Impactogear makes big-valve opera- 
tion a quick and easy job. 


FAST AND EASY “RUNDOWN” 

Your operator simply applies port- 
able air or electric wrench to pinion 
shaft-end of Impactogear. When pow- 
er is applied, pinion turns ring gear, 
which turns handwheel and moves the 


stem to ‘‘closed’’ position. Impactor* 
handwheel then gives final tight shut- 
off with unique “hammer-blow’”’ ac- 
tion. (Tests show it delivers 12 times 
the closing force of ordinary hand- 
wheels—with less effort!) Impacto- 
gear works quickly, can operate a 
2500-lb 10” valve (for example) in 
only 24% minutes. And Impactogear 
can be fitted to any 8” or larger Edward 
valve of 900-lb (or higher) pressure 
class. 


IMPACTOGEAR WITH AIR WRENCH 
Impactogear utilizes standard port- 
able air or electric wrenches generally 
available throughout industry. Exam- 
ple below shows how two typical air 
wrench ratings can be applied: 





(HHA nAH HAHA 





Wrench Type No. 1—Stall torque 170 
ft-lbs: Free speed 225 rpm; Weight 12 Ibs 
For 12” and 14” 2500 Ib. valves, oper- 

ating pressures to 3500 psi 
For 10” 2500 Ib valves, all allowable 


operating pressures 


For 10”, 12” and 14” 1500 Ib valves, all 
allowable operating pressures 


For 12” and 14” 900 Ib valves, all allow- 
able operating pressures 


Wrench Type No. 2—Stall torque 200 
ft-lbs: Free speed 300 rpm; Weight 38 Ibs 


For 12” and 14” 2500 Ib valves, operat- 
ing pressures 3500 psi to 4500 psi 


IMPACTOGEAR WITH ELECTRIC WRENCH 


Portable electric wrenches are 
equally practical. Example below 
shows a typical electric wrench rating 
as applied to Impactogear: 


Wrench Type No. 1—Stall torque 176 
ft-lbs: Free speed 225 rpm; Weight 44 Ibs 
For 10” 2500 Ib valves, all allowable 

operating pressures 
For 10” and 12” 1500 lb valves, all al- 
lowabie operating pressures 


For 12” and 14” 900 Ib valves, all allow- 
able operating pressures 


RAPPPPPPAPPPREP DEPP 


Uivssivdivsavinivaat 


Details of new Impactogear and impactor Handwheel: 


A—Hex head of pinion gear shaft. Power wrench is applied here. 


handwheel. 


B—12-to-1 bevel gear ratio is typical for median size 


C—Exclusive EValthrust yoke bushing combines radial and thrust bearings for easy operation and long 


life. O—New Impactor handwheel concentrates mass near outer circumference for maximum impacting efficiency. 


E—New extra bearing increases operating efficiency. 
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SLASH COST OF VALVE OPERATION 
Individually installed operating mo- 
tors are a big investment. They can 
add as much as 100% to the basic 
valve cost. But now you can save that 


LIGHTWEIGHT PORTABLE WRENCH can operate os many 
Impactogear-equipped valves as desired. Or, each valve 
can be fitted with its own wrench. Either way, you get 
lower operating costs. Final closing is effected by hand- 
wheel lugs (A) striking hammer blows against cross arm 
keyed to yoke bushing (B). Half of gear cover was re- 
moved for iliustration purposes. 

money by standardizing on Impactogear 
—radically simple, thoroughly depend- 
able mechanism utilizing existing com- 
pressed air or electric facilities. Your 
Edward Representative will be glad 
to provide full details and help you 
determine how Impactogear can work 
to your best advantage. Contact him 
—or write Edward Valves, Inc., 12380 
W. 145th Street, East Chicago, Indiana, 
(Subsidiary of Rockwell Manufactur- 
ing Company). Represented in Canada 
by Lytle Engineering Specialties, Ltd., 
360 Notre Dame St., W., Montreal 1, 
Quebec. 

*T.M. Reg. U.S. Pat. Off. 


EDWARD STEEL VALVES 


another fine product by 


ROCKWELL® 





Catalog 14 contains full data on the complete Edward 
line of forged and cast steel valves from %" to 18”; in 
globe and angle stop, gate, non-return, check, blow-off, 
stop-check, relief, hydraulic, instrument, gage and special 
designs; for pressures up to 10,000 Ibs: with pressure-seal, 
bolted, union or welded bonnets, with screwed, welding 
or flanged ends. 
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For Fly Ash Collection, here are 
3,370 REASONS WHY, 





COTTRELL Electrical Precipitators 
MULTICLONE Mechanical Collectors 
CMP Combination Units 
DUALAIRE Jet-Cleaned Filters 
HOLO-FLITE Processors 
HI-TURBIANT Heaters 


You're Years Ahead 
with MULTICLONE 




















The tabulation sheet shown here is over 40 feet long, 
filled top to bottom with single-spaced typewriter list- 
ings as shown in the enlarged section above... 


Each typewritten line tabulates an installation of Multiclone 

equipment—an installation of from one to nine separate 

Multiclone units ! 

These installations have been made in all parts of the world, 

in plants operating under widely-varying load, atmospheric 

and fuel conditions! 

They include installations on virtually every type of steam 
b power plant (i.e. pulverized coal fuel boilers, spreader stoker 

boilers, chain grate boilers, underfeed stoker boilers, etc.) 


New Multiclone installations are being made every day, but at the 
time this tabulation was made there were 3,370 Multiclone units 
giving superior service to industry throughout the United States, 
Canada and other countries. 


What does this mean to you? Simply this—when you 
select “Multiclone” you are getting equipment that has over a 
quarter-century of experience behind it...equipment backed by 
the industry’s greatest fund of “know-how” in modern small tube, 
high-efficiency cyclonic collection. Although this unequalled ex- 
perience is a part of every Multiclone installation, you pay noth- 
ing extra for this vital advantage! 


Send For Descriptive Literature on Multiclone Equipment! 


WESTERN 


PRECIPITATION 


CORPORATION 

Engineers and Constructors of Equipment for Collection of Suspended Material from Gases . . . and Equipment for the Process Industries 

LOS ANGELES 54 + NEW YORK 17 + CHICAGO 2 + PITTSBURGH 22 + ATLANTA 5 + SAN FRANCISCO 4 
Representatives in all principal cities 


Precipitation Company of Canada Ltd., Dominion Square Bidg., Montreal 
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(official U.S. Air Force photo) 


NORDBERG ENGINES 


help power SAGE System 
Direction Centers of the 
Air Defense Command 


*‘Master-minding” the tactical operation of U.S. 

Air Foree interceptors like this F-102 jet is an 

amazing electronic air defense system called SAGE 

. . . Semi-Automatic Ground Environment. By an- 

alyzing a variety of air surveillance information 

which is received from a vast network of facilities 

and fed into electronic digital computers located at 

its Direction Centers, the SAGE System computes 

the speed, altitude, and direction of planes in flight 

to facilitate identification. A picture of the air and 

defense situation is displayed so clearly that Air 

Force personnel can quickly decide when and where 

to intercept, should aircraft be identified as suspect. 

The system also monitors the deployment of se- 

lected air defense weapons. Nordberg four-cycle diesels installed in one of 
The Direction Center computing and display the SAGE system centers, generating electric 

equipment relies on station-generated electric pow- power for the electronic computers, communi- 

er. To help assure adequate power at all times, cations equipment, etc. Each of the Nordberg 

Nordberg Diesels have been installed in several supercharged 6-cylinder engines is rated 930 

Direction Centers. hp at 450 rpm and is monitored electronically. 


Nordberg Mfg. Co., Milwaukee 1, Wisconsin 


oe) 
\ . 


. # 

© 1958, Nordberg Mfg. Co. SYMONS® GRINDING MILLS— RAILWAY 
CRUSHERS KILNS AND MAINTENANCE 

AND SCREENS PROCESS MACHINERY EQUIPMENT 








NORDBERG 


- 
¥ ATLANTA + CLEVELAND + DALLAS » DULUTH + HOUSTON «© KANSAS CITY + MINNEAPOLIS * NEW ORLEANS « NEW YORK « ST. LOUIS 
MACHINERY SAN FRANCISCO « TAMPA +» WASHINGTON « TORONTO + VANCOUVER + JOHANNESBURG + LONDON « MEXICO, D. F, 
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THE HEAVIER THE LOAD...THE MORE YOU NEED 


PHILADELPHIA HERRINGBONE REDUCERS 


Heavy repeated shock loads . . . high horsepower . . . 
round-the-clock operation . . . put them together and 
you have the kind of a job where Philadelphia Herring- 
bone Reducers perform best. They will last longer and 
save your maintenance dollars because extra strength is 
built into every part . . . housings, shafting, bearings 
and gearing 


To be specific: 
Housings are specially reinforced at points of greatest 
stress. Extra heavy bearings take shocks and heavy 
overhung loads in stride. Result: shaft alignment is 
accurate . . . and it stays accurate. Gears, pinions and 
bearings last longer. 


To meet the specific needs of each application, gear- 
ing is specially designed and symmetrically arranged 


in the housing. Result: the bearings on each shaft 
carry equal loads, shaft deflections are minimized, 
bearings and gearing have higher shock load capacity. 


Pound for pound, horsepower for horsepower and dollar 
for dollar, you can’t buy a herringbone reducer that will 
outlast a Philadelphia. They are designed with your 
heavy duty drive problems in mind . . . so that you will 
never have a drive problem. 


Philadelphia Herringbone Reducers are available in 
single, double and triple reduction for ratios of 1.75:1 
to 292:1. Write today for your copy of Catalog H-55. 


PHILADELPHIA GEAR CORPORATION 


Erie Avenue and G Street * Philadelphia 34, Pennsylvania 


philadelphia gear drives 


Offices in all Principal Cities ¢ Virginia Gear & Machine Corp., Lynchburg, Va. 
INDUSTRIAL GEARS & SPEED REDUCERS © LIMITORQUE VALVE CONTROLS e FLUID MIXERS © FLEXIBLE COUPLINGS 
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ADVANCED 


demineralization equipment 
. for specialized applications 


Varied and increasingly stringent demineralized 
water requirements necessitate custom-made methods 
and equipment for’ many applications. Through the 
years INFILCO has furnished equipment for many of 
these “problem” jobs. These are typical examples— 

INFILCO furnished the first high flow rate de- 
mineralizers (50 GPM per square foot) to polish 
condensate for a nuclear power reactor. This equip- 
ment has been operating successfully for over a year 
at the Vallecitos Atomic Power Plant of General 
Electric Company and Pacific Gas and Electric Co. 

A similar INFILCO plant, having a capacity of 
3200 GPM at 50 GPM per square foot, with complete 
external regeneration facilities, will polish condensate 
for the 180,000 KW dual cycle boiling water reactor 
at the Dresden Nuclear Power Station of Common- 
wealth Edison Company. This plant is discussed in 
Reprint 88. 


Now INFILCO can furnish equipment, using 
these modern operating and regeneration techniques 
for large raw water demineralizers to produce high 
quality water, with less investment than would be re- 
quired with other types of equipment. Reprint 92 tells 
the complete story. 

If you have a demineralization problem, we can 
help you solve it efficiently and economically. If our 
standard line of equipment does not meet your par- 
ticular requirements we can offer a custom designed 
plant to do the job. 


INFILCO Incorporated 
General Offices: 
Tucson, Arizona 


9501 


Field Offices throughout the United States and other countries 
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_ANOTIER STRIDE BY BUTLER , toward 


Revolutionary new 


insulated curtain wall 


factory cut to fit 


Butler structurals 


Someday soon, complete industrial and commercial build- 
ings will be factory-fabricated, and assembled from stand- 
ard parts on the site. The Butler system of pre-engineered 
buildings has already made rapid strides towards this goal. 

Now Butler announces Monopanl®...a new factory- 
fabricated, factory-insulated wall panel. Monopanl creates 
the entire exterior wall, complete with decorative outer 
face, insulation and finished interior face. Each panel is 
factory-sized for precision fit on Butler structural systems. 
Monopanls are merely bolted in place. Your building is com- 
pleted with incredible speed. The result —an attractive 
building that will compare in quality to the best traditional 
construction, yet will conserve your capital. 

With new Monopanl, Butler now offers the most ad- 
vanced pre-engineered . . . factory-fabricated system of 
building for commerce and industry. Get all the facts and 
learn about Butler financing from your nearest Butler 
Builder. He’s listed in the Yellow Pages under “Buildings” 
or “Steel Buildings.” Or write directly to us. 

from a design by 


A. Francik and 
Associates, Architects 


BUTLER MANUFACTURING COMPANY 
7530 East 13th Street, Kansas City 26, Missouri 


Manufacturers of Metal Buildings © Equipment for Farming, Dry Cleaning, Oil 

Production and Transportation, Outdoor Advertising + Contract Manufacturing 

Sales offices in Los Angeles and Richmond, Calif. « Houston, Tex. * Birmingham, Ala. 

« Kansas City, Mo. * Minneapolis, Minn. « Chicago, III. * Detroit, Mich. » Cleveland, 

Ohio ¢ Pittsburgh, Pa. » New York City and Syracuse, N.Y. « Boston, Mass. 
Washington, D.C. « Burlington, Ontario, Canada 
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Now, more than ever, the fastest, lowest-cost way to build well 


Butler pre-engineered components fit together so perfectly that construction is little more than 
an assembly job. 1. Butler structurals are bolted together and erected. 2. The Butlerib roof is 
attached. 3. Monopanl walls are installed by simply pushing together and fastening to the 
structurals top and bottom. Your building is completed and you're in business, earning profits 
weeks, even months sooner, than ordinary construction methods would have permitted. 


ag? s% 
ern 3 
(i 
‘ 








How Monopanl creates 
a superior wall 








Each Monopanl is literally 
a metal plank with insula- 
tion between metal inner 
and outer faces. The com- 
plex configuration makes 
Monopanl the longest 
spanning . .. most rigid 
panel of its type. 
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The unique double tongue 
and groove design creates 
a strong panel-to-panel 
joint. And double vinyl 
gaskets permanently seal 
out moisture, last the life 
of the building. 






Ye 
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Monopanl is only 3 inches 
thick, yet is equal in insu- 
lating ability to a masonry 
wall of 4 inches of brick, 
8 inches of concrete block, 
1 inch of rigid insulation 
with air space and 12 inch 
of plaster. 
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Floating Front and Rear Grate Seals—A Detroit RotoGrate Exclusive. 
They decrease excess air. 


Automatic Air Seals Exclusive With Detroit 


RotoGrate Stokers Reduce Excess Air to 











Detroit RotoGrate Stoker — an advanced design spreader 
stoker with forward moving grates, for medium and large 
boilers. Burns all ranks of bituminous coals and lignites with- 
out special preparation . . . also many waste or refuse fuels, 
either alone or in combination with coal. Efficiency is high — 
maintenance low. 


MAIN OFFICE AND WORKS e 
District Offices or Representatives in Principal Cities 
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and Lower 


Many users reduce excess air to 22% or under, 
due to these free floating automatic front and 
rear seals with adjustable counterweights. They 
really seal, and stay sealed even after years of 
service. Air is directed to the active combustion 
zone. The result is increased combustion efficiency 
and economy. 


The rear under-grate seal plate provides a quiet 
coking section which extends across the furnace 
...expedites the ignition of green fuel. 


These and many other exclusive features of ad- 
vanced design make Detroit Stokers your best 
buy. There is a type and size Detroit Stoker for 
any boiler capacity from 3,000 to 400,000 pounds 
steam per hour. 


DETROIT STOKERS COST LESS: COST = INITIAL INVEST- 
MENT + UPKEEP + PRODUCTION LOSSES DUE TO 
EQUIPMENT OUTAGE. THE TOTAL IS LESS WITH DETROIT, 


MONROE, MICHIGAN 
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Personal growth 


ast week I had the good fortune to hear that 
Ristaaieioes specialist in management develop- 
ment, Moorhead Wright. Of the many wise things 
he said one struck me as having key importance 
to all of us concerned with managing people. 


Whether we supervise a small group, or head up 
a large staff, we all know that our success in large 
measure depends on how well the men who work 
with us develop their potential abilities. We’re apt 
to think of this development process as training— 
and that, says Wright, is a basic mistake. 


Training is what we do when we teach a seal to 
balance a ball on his nose. Training has its place, 
to be sure, but the growth that really counts comes 
from self-development. The real changes that make 
a man able to discharge greater responsibilities 
come from within. 


In many cases the urge to grow is strong and 
evident. In others it is dormant and we must find 
the motivations, the triggers that will release it. 
And at all times we must maintain a climate in 
which self-development can flourish. 


There are many positive steps that can be taken 
to encourage self-development. At the risk of break- 
ing all the rules, and accentuating the negative, 
I’d like to look for a moment at some of the things 
we do, often subconsciously, that inhibit or even 
block self-development. 


How often do we pay lip service to creative 
thinking and imagination and then slap down one 
of the boys who comes up with a novel idea? And 
how much growth have we stunted when we have 
a “serious talk” with the man who often approaches 


problems in an unconventional fashion and who 
ignores “time-tested” solutions? This doesn’t mean 
accepting any cockeyed idea that’s suggested. It 
does mean taking the pains to be sure the man 
knows his idea has been evaluated objectively and 
rejected for sound and practical reasons and not 
just because it was offbeat. 


How often do we preach the importance of grow- 
ing up in the job and then unthinkingly deny the 
opportunities to do it? Did we remember that Joe 
was finishing his education at night when we put 
him on overtime? Maybe it was necessary, but 
maybe we could have worked some other arrange- 
ment. Perhaps even more important, are we reluc- 
tant to give the “comer” the responsibility he needs 
to mature in judgment? Maybe we'll be put to some 
extra trouble by his ocasional mistakes, but that’s 
the price of learning—and growing. 


And how often do we complain that our men 
don’t have the management point of view when 
we have insulated them from it? 


We could go on listing other roadblocks unthink- 
ingly placed in the path of the man who wants to 
develop himself, but there’s no need to. The urge 
for self-development is a priceless asset, not only 
to the men who have it but even more so to those 
who manage them. It is tempting to think of the 
cultivation of that urge as something outside the 
day-to-day job—as the work of the specialist in 
“training.” Such specialists can help, and organized 
development programs can be useful, but the real 
responsibility rests on us in our day-by-day role 
as managers. And when we create, for others, a 
good climate for personal growth, we too grow. 
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Architect: GRAHAM, ANDERSON, PROBST & WHITE, Chicago, Illinois 
Electrical Contractor: HYRE ELECTRIC CO., Chicago, Illinois 


Electrical Protection goes MODERN 


with BUSS fuses! 


in the MORTON SALT BUILDING 
Chicago, Ill. 


The beautiful, new Morton Salt Building is located For this reason, the main switchgear, consisting 


at 110 North Wacker Drive in Chicago — just 
outside the Loop. 


The safest and most dependable electrical pro- 
tection was needed because the engineers estimated 
the available fault current might easily reach a value 
of 75,000 amperes. 


of 1-4000 ampere, 1-2000 ampere and 1-1200 ampere 
pressure switch, is completely equipped with BUSS 
Hi-Cap fuses. 


To make available the same safe, dependable and 
trouble-free protection, all distribution panels are 
equipped with FUSETRON dual-element fuses. 


THERE 1S A BUSS OR FUSETRON FUSE FOR EVERY ELEC 
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ONLY FUSES OFFER THE SAFETY 
AND DEPENDABILITY REQUIRED FOR 
TODAY’S CIRCUITS 

Because of the ever-increasing transformer 
and network capacities, Power Companies 
now consider quite possible fault currents of 
75,000 to 200,000 ampere. 

So too, the requirements for protective 
devices have been changed to assure safe 
interruption of these higher fault currents. 

Fuses, — because of their high interrupting 
capacity and dependability prove superior 
in meeting modern protection requirements. 


With Fuses, Safe Protection Remains Safe 


Dust, fumes, corrosion or age cannot 
increase a fuse’s capacity or lengthen its 
blowing time. The operation of a fuse is not 
dependent on latches, triggers or other 
devices that are subject to the strains and 
jars of mechanical action both in opening 
and closing. 

A fuse cannot stick or fail to operate when 
electrical trouble occurs. 1 year, 5 years or 
20 years from now, a fuse will provide the 
same, high degree of protection as on the 
day it was installed. 


Morton Salt Building: 


Vains and Feeders 


protected by BUSS Hi-Cap and FUSETRON Fuses 


On installations of 
0 to 600 amperes... 


By Installing FUSETRON dual- 


element FUSES—YOU GET 10 POINT 
PROTECTION 


With rare exceptions, other 
types of protective devices pro- 
tect only against short-circuits 


BUT, FUSETRON _ dual- 
element fuses give you safe, 
trouble-free 10 point protection. 

For the FUSETRON fuse story 
ask for Bulletin FIS. 
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For Loads above 
600 amperes... 


BUSS Hi-Cap Fuses offer Safest, 
Most Modern Protection 

They have an_ interrupting 
capacity sufficient to handle any 
fault current regardless of system 
growth and by coordinating 
them with FUSETRON fuses on 
feeder and branch circuits, out- 
ages caused by fault currents can 
be limited to circuit of origin. 

For the BUSS Hi-Cap fuse 
story ask for Bulletin HCS. 
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What's the secret of this fast, positive-seal fitting? 
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Swagelok Quick-Connect Fitting Installation in Boeing Airplane Company, 
Seattle, Wash., Test Facilities for Boeing 707 Jet Stratoliner. 


Here’s the 
secret of this 
fast, positive-seal 


Swagelok 
Quick-Connect Fitting! 


1. Swagelok Quick-Connects with single 2. Flowresumedin- 3. Light, compact,stream- 4. Instant-acting seals 5. No twisting, turning or 
end or double end shut offfortubetopipe, stantly and vacuum lined design. Occupies little | completely prevent loss wrench action necessary. Easy 
tube totube, bulkhead tubetotube applica- tight seal assured space. Forusewith portable of pressure when fitting straight-line finger tip pull 
tions are available in brass and stainless when connection is equipment, and bulkhead or is disconnected. or push action for instant 
steel in sizes for 4” and %” O. D. tubing made. panel applications. connecting or disconnecting. 


In the Boeing Airplane Company photo shown above, the Swagelok Quick-Connect Fitting to simplify test installations, 
tubes are instrumentation pressure lines running from the and substantially cut down test set-up time. Both ends of the 
large jet engines on test stands to the patch board, where many pressure lines are Swagelok-equipped. Previously, engi- 
the lines are coupled into measuring devices. neers used a screw-type fitting which required a wrench and 
~. The Boeing Airplane Company adopted this positive valuable time-consuming operations to tighten and remove. 


Swagelok engineers are equipped with experience, ability, and a wide 


range of tube fittings designed to meet your individual problems. 
Quick delivery of Swagelok tube fittings from local distributor stocks. 


® 
vex TUBE CRAWFORD FITTING COMPANY 
WIS FITTINGS 884 East 140th Street, Cleveland 10, Ohio 
Crawford Fittings (Canada) Ltd., Niagara Falls, Canada 
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Supercritical pressure: 
a new control problem 


Unit size, ability to handle quick load changes, make fast 


response and precise control pay dividends 


Once-through steam generators now use simpler control 


systems, have fewer time lags than conventional boilers 


Further integration of steam generator, turbine controls 
should simplify future systems 


By L E STEWART, Assistant Editor 


Supercritical pressure cycles hit the news several years ago. Since then 
various cycle modifications, pressure and temperature ranges have been 
explored, and engineers are beginning to collect actual operating experience. 
We can now stop to analyze present control philosophy and take a better 
look at possible future control systems. 

First, we must look at the basic cycle to see just what is different about 
supercritical unit control. Supercritical-pressure once-through units feature 
sharply reduced heat-storage characteristics, hence give rapid response to 
operating changes. To control such a unit you must have near simultaneous 
reaction of fuel, air and water input. 

Once-through boilers can be designed for practically any capacity and are 
economically feasible for 1800 psig and up. However, for supercritical-pres- 
sure operation, cycle limitations may force turbine-generator units to capaci- 
ties far exceeding today’s standard sizes. This is the final horn of the control 
engineer’s dilemma: superpressure usually demands supercapacity, resulting 
in superlosses from even small operating errors. Control problem boils down 
to a cycle which can use simplified control systems and needs fast and 
extremely accurate reaction. continued 
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SUPERCRITICAL PRESSURE continued 





Throttle pressure 








Woter flow rate 


__ Adjustment for throttle pressure 


Firing rate 


al 
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Actual ~ 
generator 
output 


Adjustment for 
throttle temperature 


Energy input 
stead Required 
generator 

output 


CYCLE CONTROL uses new, but tried techniques in balancing generator load demand against 
energy input. Steam temperature and pressure may adjust input signal as a trimming action 


Unit control balances heat input 


against generator load 


Unit control systems, to date, follow contemporary prac- 
tice. Basic control systems for plants already on the way 
contain variations of the diagram above. These systems 
often use required generator output as the controlling 
impulse for fuel and water feed rates. In essence, this 
directly balances energy input against energy output. 
Where generator load does not directly control input a 
more conventional pressure actuated system may be used. 
This method usually takes turbine first-stage pressure as 
a boiler master signal. 

Because of the once-through steam generator’s high 
speed of response, so-called series control operation is 
often impractical. Parallel control action sends simul- 
taneous signals to change water flow, firing rate and air 
flow. Trimming action of auxiliary controls is deliberately 
limited so rapid load swings don’t result in overcorrection. 

So far, steam generator and turbine control systems 
have been engineered separately and combined in a final 
step. This design approach results in some duplication 
of function between steam generator and turbine controls. 

One important and troublesome control is removed— 
water level. This control required anticipating signals 
equivalent to steam flow since steam-drum water level is 
too insensitive to sudden load change. With level control 
out of the picture, steam flow measurement is no longer 
needed for any control operation. This will make instru- 
ment engineers happy because steam-flow measurement 
has become an expensive and complicated procedure. 

Various feedback or trimming signals may be included 


in the basic unit control to give anticipating action or 
fine regulation. Actual generator output can operate as 
a reset and trimming impulse to the energy input control. 
This auxiliary control is important in compensating for 
sluggishness or backlash in turbine throttle valves. Throt- 
tle pressure may also act to cut load if the steam pressure 
drops below safe figures. One system, described in the 
following pages, integrates temperature and load control 
loops by adjusting firing rate to maintain throttle steam 
temperature. Again adjustment is limited to trimming. 

Balancing input with output usually starts with water 
flow control. Feedwater flow is normally regulated by 
controlling pump speed. Motor-driven units include fluid 
couplings while turbine drives employ variable speed 
controls attached to throttle valves. Measured feedwater 
flow supplies a reset signal to the control and sets the 
limit for minimum flow. 

Combustion control may operate directly from an en- 
ergy input signal or may balance against measured feed- 
water flow. In either case, fuel and air flow position in 
parallel and air flow is adjusted for combustion balance. 
Although air flow positioning may be on the basis of a 
set fuel-air ratio, final trimming usually depends upon 
continuous flue-gas analysis by an oxygen recorder. 

Turbine-generator control moves slowly toward load 
supervisory control. Several units will have remote man- 
ual load control. Later systems are scheduled for modified 
automatic load regulation or full balanced input-output 
control. The rest of turbine-generator control is conven- 
tional and probably will remain so until boiler-turbine 
cycle controls are integrated into one system. 

Although operating experience with these systems is 
skimpy, initial reports are heartening. Test results and 
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operating experience on the first unit indicate turbine 
trips and hot restarts can be accomplished without up- 
sets in steam pressure or temperature charts. This hair- 
trigger response is a function of the cycle and offers a 
degree of operating flexibility never before possible. 
Hand-in-hand with increased flexibility goes a demand 
for faster, more accurate contro! action—not because 
once-through units are more difficult to control, but be- 
cause their operating characteristics allow us to take 
advantage of higher response speeds and accuracies. 


Bypass control smooths operation 
during startup or shutdown 


Turbine bypass system is the key to once-through opera- 
tion, maintaining minimum water flow rates at startup 
or low-load operation. Integration of bypass into the 
overall system control allows a smooth swingover from 
on-the-line to bypass operation. Hot starts following un- 
scheduled turbine trips are a major operating problem 
for modern high-pressure high-temperature turbines. The 
bypass system allows precise matching of turbine metal 
and throttle steam temperatures. 

As with overall control, basic flexibility and speed of 
response of a once-through unit places demands on con- 
trol elements and instrumentation for high speed and 
high accuracy. Plant cycles and equipment design de- 
termine bypass arrangement and operating method. 
Bypass system, right, depends on spray desuperheating, 
throttling bypass valves and flash tanks to reduce tem- 
perature and pressure of steam bypassed around each 
turbine. These control stations must react instantly when 
a turbine trips. Too, they may be capable of picking up 
full steam flow. Although shown as one reducing valve 
in the illustration, each point usually consists of several 
valves in parallel. This reduces size of valves and gives 
extended control range by sequencing valves to open as 
each preceding valve becomes fully loaded. 

One alternate design uses flash tanks and heat ex- 
changers for temperature reduction. This circumvents 
problem of trying to measure steam temperatures at or 
below saturation. Either bypass system requires speedy 
control reaction to changes in temperature or pressure. 
Pressure measurement poses no new problems in this 
control system since conventional instrumentation han- 
dles rapid fluctuations adequately. Temperature meas- 
urement and control is another story. Time lags created 
by thick-walled temperature wells are a built-in trouble 
with any system, and harder to correct. One possible 
solution to this problem involves anticipating signals and 
parallel control action of the bypass valves during on- 
stream periods. This would take complicated controls. 

Bypass valves in system at right shunt steam around 
each turbine section and around the superheater. Ex- 
traction valves bypass steam during operating upsets or 
very special conditions as protection for generating sec- 
tions. The combination of various bypass operations 
permits the once-through unit to cope with operating 
upsets which would knock out conventional plants. Use 
of this extraction system limits temperature shock in the 
superheater and piping on loss of fire. It also gives a 
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Bypass creates cycle flexibility 


Multiple lines let cycle handle unbalanced temperature, 
pressure or absorption. Superheater bypass helps match 
boiler outlet, turbine temperatures also control absorp- 
tion. Turbine bypass prevents throttle overpressure 
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SUPERCRITICAL PRESSURE continued 





helping hand to other bypass sections in matching tem- 
peratures. Some units bypass the entire turbine, dis- 
charging to the hotwell. In these cycles reheater surface 
is arranged so steam cooling is not required at low load. 

Auxiliary controls operate within the basic framework 
of the bypass system to limit or adjust bypass flows. 
Turbine bypass valves act as relief valves which open at 
overpressure. This ability to control turbine supply and 
backpressure is also important during hot restarts. 

Automatic action of bypass valves permits smooth 
swingover from startup cycle to on-the-line. When tur- 
bine temperatures are matched, or on startup when desired 
steam temperature is reached, load is manually picked up 
on the turbine. As turbine steam flow increases, bypass 
valves automatically back off to maintain constant tur- 
When bypass 
valves reach closed position, boiler and turbine are 
matched and ready for immediate load control. 

Boiler extraction or superheater bypass valves normally 
discharge to the condenser. During cold starts, interlocks 
prevent these valves from opening. Also, overriding 
controls limit valve opening if the condenser cannot con- 
dense bypassed steam without excessive temperatures. 


bine throttle pressure and boiler load. 


Bypassed steam sent to injection coolers in the condenser 
neck may be sprayed to limit turbine exhaust-hood tem- 
perature. In this case, overriding controls would go into 
action when spray water reached its ultimate capacity. 


Temperature control uses four old 
tricks, one new one 


Steam temperature control for all units planned to date 
employs spray desuperheating, controlled heat absorp- 
tion or a combination of both. The diagram below out- 
lines a control system using three variations of absorp- 
tion control to hold steam temperatures in line. As de- 


scribed in earlier section on overall control, this system 
regulates water, fuel and air flows as generator load 
demand varies. However, firing rate is adjusted by tur- 
bine throttle temperature. In effect, firing rate is posi- 
tioned by generator load and controlled by steam tem- 
perature. This system, in common with most parallel 
controls, usually hits pretty close to temperature; throt- 
tle temperature control merely adjusts for variations in 
operation. Firing to control temperature is a new concept 
developed with today’s tri-fuel plant in mind. Controls 
are simpler than conventional systems. 

Reheat steam temperatures are regulated by a second 
form of absorption control: gas recirculation and gas 
bypassing. Reheater surface is placed so the weight of 
gas flowing across the section is prime factor in heat 
absorption and steam temperature. Fans pump relatively 
cool gas into the furnace to temper gas entering tube 
banks and to increase amount of gas flowing across re- 
heater tubes. By proportioning flow of this recirculated 
gas to load, reheat temperatures are maintained over the 
load range. Gas recirculation flow is positioned by the 
input signal and trimmed by furnace temperature. 

Second reheat steam temperature is regulated by a 
modification of gas recirculation flow. First and second 
reheater sections are side-by-side in the tube banks in 
classic gas bypass arrangement. Dampers at the boiler 
outlet bias gas flow to control steam temperature. The 
increased gas flow created by gas recirculation serves 
to increase effect of gas biasing with dampers. At the 
same time regulated gas temperature produced by com- 
bined effects of gas tempering and firing for steam tem- 
perature lessens need for backup spray. 

Reheat control combines positioning and trimming 
since initial positioning of firing control and gas recir- 
culation usually results in reasonably close steam tem- 
peratures. This prevents exaggerated control situations 
needing excessive biasing of dampers. Because tempera- 
ture controls operate, in effect, as trimmers, anticipating 


Controlled heat absorption regulates steam temperatures from gas side 
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GAS SIDE CONTROL includes new concept of firing for 


temperature as superheat regulation. First, second reheat- 
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ers get temperature control from gas recirculation. Propor- 
tioning dampers at boiler outlet trim reheat temperatures 
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Combined spray, heat absorption control temperatures in alternate plan 
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SPRAY CONTROL teams with twin furnaces and burner tilt 


to regulate superheat and two reheats. Superheater surface 


signals are not usually included in the system and time 
lags inherent in the use of temperature wells do not 
curtail the response speed of the system. 

Firing for temperature and tube-bank 
absorption can simplify control of multi-fuel units and 
correct for common operating variables such as changes 
in furnace slag coating or tube-bank fouling. 


controlling 


Spray temperature control remains 
a favorite technique 


Spray attemperation for steam temperature control com- 
bines with a third method of heat-absorption control in 
the illustration above. To date, this and the system on 
the opposite page represent the only basic approaches 
tried in this country. With the combined spray-absorp- 
tion control, sensitive high-speed temperature measuring 
instruments combine with anticipating signals to give 
trigger action. Superheat control also involves a modified 
positioning action which can be designed into the sup- 
ply section of the spray attemperator lines. 

First, let’s look at reheat control. The setup for first 
and second reheat is identical. The steam generator is 
designed as a twin-furnace unit with one reheater in each 
furnace pass. Final steam temperature for each reheater 
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in each furnace path has 2-stage spray attemperation. Back- 


up sprays control reheat temperatures during upsets 


regulates gas temperature in its furnace. The tempera- 
tures are varied by tilting burners or biased firing of 
multiple-level burner sets. Spray attemperators at the 
reheater inlets act as backup control during upsets or 
special operating situations. 

Superheat control depends on 2-stage spray attempera- 
tion to do the whole job. Superheater surface splits into 
parallel paths for each furnace, with a primary and 
secondary section in each path. Spray reduces steam tem- 
peratures entering each section so job of attemperating 
is not heaped on one station, and excessive superheat at 
exit of first section is avoided. 

Basic temperature impulse comes from each section 
outlet temperature. Primary superheater sections get an- 
ticipating signals from inlet steam temperature and total 
flow to the superheaters. Since primary outlet tempera- 
tures are controlled, anticipating signals for the second 
spray points are taken from selected tubes in the cold 
Unbalance be- 
tween spray quantities for each path are primarily the 
result of any difference in firing between furnaces occa- 


portion of the secondary superheaters. 


sioned by reheat control. 

Built-in spray positioning results from water supply 
takeoff between feedwater valve and pressure differential 
valve. As load varies on the unit, spray-water-supply 
pressure varies proportionately and attemperator valves 


move only enough to trim flow. continued 
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SUPERCRITICAL PRESSURE continued 








How will engineers control future supercritical pressure systems? 


Today, there are as many variations of the basic control 
systems as there are units going into service. In the 
majority of cases these first few cycles feature several 
alternate modes of control in parallel and a certain de- 
gree of over-instrumentation. This offers extreme oper- 
ating flexibility and an opportunity to learn a great deal 
about cycle characteristics. As operating experience piles 
up, control systems should become much simpler and, 
because of a better understanding of the effect different 
variables have on operation, should also result in even 
faster, more direct control reaction to operation changes. 

A separate area of research will accelerate control 
problem solutions. Analog simulators are condensing 
years of operating trial and error into a few months. 
Initial operation of one cycle revealed excellent agree- 
ment between simulator results and actual performance. 
If we expand simulator use in control design, we can 
have simplified systems in a few years. 


Combustion and fuel input control will occupy a lot 
of the control engineer’s time. Fuel rate often turns 
out to be the slowest element in load change for once- 
through units. Direct control of fuel rate by generator 
or turbine load gets around the problem, but engineers 
intend to spend a lot more effort on development of faster 
fuel rate reaction. 

Engineers expect to stay with positioning control of 
fuel and air from a master signal, with trimming action 
of air flow presumably by an oxygen analyzer. 

Direct measurement of air flow may enter the picture 
as a reset signal, but some form of flue-gas analysis will 
be needed to handle variations in fuel or operating con- 
ditions. Continuous, multipoint gas analysis will call 
for added research into sampling techniques. 


Bypass control systems often use single-element series 
control of desuperheating stations. Apparent trends in 
this field run to multiple desuperheating stations in series 
and parallel, with final stages of desuperheating con- 
trolled on a Btu basis. This method gets around the 
problem of temperature measurements in steam lines at 
or below saturation. In addition, one input signal can 
control several desuperheating stations in series with 
adequate accuracy. Since Btu measurements must be 
made before the desuperheating station a built-in antici- 
pating action solves problem of series control for a 
system at standby one minute and full load the next. 

Pure cycle economics dictates further tapping of 
heat saving in bypass steam. Bypass pressure and tem- 
perature break down in stages, so steam could bleed to 
feedwater heaters during off-line periods, 


Steam temperature control probably will show the 
greatest strides in simplification. Present designs often 
include several alternate methods of control in parallel 
or at least multiple sampling points for prime tempera- 
ture measurement. Many of the systems employing an- 
ticipating signals may eventually do away with this item 
because the basic control will be able to handle any tem- 
perature swings. Also, there are indications the once- 
through unit can handle uncontrolled transient or unbal- 
ance problems better than a conventional unit. 


Overall control of supercritical cycles stands to gain 
from simplification. What now amounts to several con- 
trol loops tied together as a loose package will eventually 
combine as one integrated loop minus all duplication 
and control of intermediate points. Recording, indicat- 
ing and controlling instruments will combine with com- 
puter-operated data logging, programming and trimming. 

Present use of data logging usually adds further du- 
plication to already redundant control systems. But data 
loggers can take the place of many present-day instru- 
ments if measurement use is sensibly broken down into 
operating setpoints, trend guides, alarms and overall 
performance factors. Much plant information not needed 
for day-by-day operation would be stored in final form 
and building space and instrument cost would be cred- 
ited to the logging system. Alarm systems logically fall 
in the area of data logging. Set limit alarms offer no 
real saving, but computer-operated data loggers allow 
set-point of alarms to be varied with load or any other 
desired function. Also, rate-of-change monitoring has 
the advantage of anticipating trouble before it shuts 
down your operation. 

Programmed computer control does away with the 
need for interlocks and overriding control. The original 
single-mindedness of computers has been overcome, so 
data loggers can handle several jobs at once. Future 
systems will handle data logging, alarms, operation pro- 
grams and performance trimming simultaneously, and 
be able to take the place of many of today’s control-room 
instruments. Versatility of this control would match the 
once-through cycle’s high speed response and flexibility. 


Reprints available 


Reprints of this TD report are available to Power subscribers 
without charge until May 1, 1959. To order, write TD Re- 
print on Reader Service Card, p 118. Charge to nonsub- 
scribers is: 25¢ each for orders under 25 copies; 20¢ each 
on orders for 25 to 50 copies; 15¢ each on orders for more 
than 50 copies. 
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PRIMARY COOLANT SYSTEM of 





Army Package Power Reactor 
uses mixed-bed exchangers and filters in series to remove ionized 


and solid materials. This equipment is located in bypass loop and 
fed by main loop blowdown at reduced pressure and temperature 


Treating water for nuclear reactors 


Solids and dissolved gases in primary cooling water cut efficiency, compli- 


cate maintenance. Concluding article of this 2-part report 
ion exchangers and chemical feeds cope with impurities, 


By C T DICKERT, R HETHERINGTON and C F RAINES, Rohm & Haas Co 


New problems with radioactive wa- 
ter are covered in Part I, Power, Sep- 
tember 1958, pp 88-90. Basic treat- 
ment job is to keep water quality up 
lo par in spite of the fact that impur- 
ities are continually formed within the 
primary loop. Treatment goals are 
to (1) 
dissolved and suspended solids plus 


remove maximum amount of 
dissolved gases (2) keep water non- 
corrosive to limit formation of addi- 
tional impurities in the system. 
lon exchange is the heart of all 
primary water treatment. It’s the most 
eflicient way to purify highly dilute 
solutions typical of primary coolants 
and to produce water with resistivities 
of over one million ohm-cm, Ton-ex- 


change systems prevent buildup of 
radioactive solids in the loop by re- 
moving all ionized materials. They 
also remove larger suspended solids 
by acting as a mechanical filter, and 
provide a safety feature by trapping 
any sudden influx of highly radio- 
active material released by fuel rod 
rupture. lon exchangers have enough 
reserve capacity to avoid immediate 
shutdown of a reactor having a pin- 
hole leak in a fuel element, and they 
offer a practical way of handling and 
disposing of radiation since system ac- 
tivity is collected and stored within a 
small physical volume. 

Removal of ionized and solid mate- 
rial is usually done with a mixed or 
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shows how filters, 
prevent corrosion 


system in 


Monobed 


with 


demineralizer 
series one or two mechanical 
filters. If only one filter is used put 
it on the effluent side of the ion ex- 
changers. General choice is stainless- 
steel micrometallic type capable of 
trapping solids with size in the order 
of seven microns. 

Extremely high flow rates in the 
primary loop present a problem. In 
the Shippingport reactor it exceeds 
15.000 gpm. Temperatures of 400 to 
600 F and pressures of 1000 to 2500 
psi in the water circuit are also difli- 
cult to handle. So it’s impractical to 
pass more than a small fraction of the 
total volume of loop water through 


the exchangers at one time. Mixed- 
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WATER TREATMENT continued 


~*~ 


‘we 


| 


ROI IEE A: 


=, + 
‘5 


CLARIFYING turbid Ohio River water in coagulator, above, is SODIUM-CATION EXCHANGERS then soften clarified water. Units 


first basic treatment step at Shippingport Nuclear Power Plant 


are salt regenerated with automatic type single valves, above 


Clarifiers and ion exchangers play important treatment role 


bed demineralizers and filters are put 
into a special bypass loop and fed 
with blowdown at reduced pressure 
in the range of 75 to 100 psi. Temper- 
ature is also reduced to about 120 F 
to protect resin from thermal damage. 
Blowdown rate is usually 2 to 5% of 
total flow. This varies with flow rate, 
impurity concentration and desired 
effluent quality. 

Mixed-bed units are generally 
preferred over separate cation and 
anion columns because they have a 
higher decontamination factor (radio- 
activity of feed divided by radioac- 
tivity of effluent). H G Swope, Journal 
of AWWA, August 1957, reports a 
decontamination factor of 1400 for 
multiple beds compared with 17,000 
for mixing bed. Both were measured 
at the point of total solids break- 
through. Incidentally, the cation bed 
alone had a decontamination factor 
of only 10 to 15. Feed used for these 
tests was tap water containing 250,000 
counts per min per ml of mixed fis- 
sion products. The mixed bed con- 
tained anion and cation resins in the 
ratio of 114, to 1 to balance their ex- 
change capacities. 

Effluent from mixed-bed units will 
have a resistivity of 1 to 4 million 
ohm-cm with a pH of 6 to 7. Usually 
the breakthrough point is pegged at 
one million ohm-cm. Under actual 
operating conditions effluent quality 
is not greatly affected by flow rate. 
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Before reactor operation mixed- 
bed systems are also used to recover 
a 114% boric-acid solution from the 
coolant loop used as a moderator fol- 
lowing shutdown. The boric acid can 
then be eluted from the bed and 
stored for later use. 

At present none of the operating re- 
actors regenerate exchange resins af- 
ter breakthrough. Volume of regen- 
erating and rinse solutions is 20 to 
30 times greater than volume of resin 
bed. So it’s much more practical to 
handle radioactivity concentrated in 
the relatively compact volume of ex- 
change materials. Another drawback 
is that the “hot” ion exchangers pre- 
sent an accessibility problem for re- 
generation. Elaborate safeguards are 
needed to isolate controls, piping and 
related regeneration equipment. In 
large installations the spent resin is 
removed by an ejector and flushed 
into a sealed container. Gravity feed 
is then used to recharge the column 
with fresh ion-exchange material. In 
smaller plants, such as the APPR at 
Fort Belvoir, the column and resins 
are discarded as a package and re- 
placed by a new unit using quick-dis- 
connect fittings. 

Corrosion control in the primary 
loop depends on keeping an alkaline 
pH and removing the oxygen. By con- 
ventional standards the material loss 
from reaction between water and 
stainless steel is insignificant. A rep- 


resentative rate for this reaction pro- 
duces a penetration of 0.001-in. in 16 
years, Yet, even at this rate, one ounce 
of solids per day will be introduced 
into a typical primary loop. Impor- 
tance of corrosion control measures 
is underscored by potential amount 
oi radioactivity that can result. 

Special exchange resins are fre- 
quently used to control pH. Effluent of 
the mixed bed has a pH of 6 to 7, but 
a pH of about 10 is desirable. Caustic 
cannot be used for pH adjustment be- 
cause of the high activity of irradiated 
sodium. Most practical method is to 
use cation resin in either the lithium 
or ammonium form. Either of these is 
used in conjunction with an anion 
exchanger in hydroxyl form. They 
can be combined in a mixed bed or put 
in separate units. Effluent from this 
combination is alkaline since lithium 
or ammonium ions are released from 
cation resin instead of hydrogen ions. 
Since lithium forms a strong base, 
less is needed to raise pH to a given 
level. But, even though the ammonium 
hydroxide is a weak base, it has ad- 
vantage of helping repress ammonia- 
synthesis reaction of nitrogen and 
hydrogen. This, in effect, increases 
hydrogen concentration. In the Ship- 
pingport reactor system pH is con- 
trolled by adjusting flow rate through 
a special cation resin. 

Oxygen is removed by (1) ion- 
exchange resins (2) hydrogen (3) 
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Here's analysis of primary loop at startup 
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OPERATING CONDITIONS at startup have important bearing on treatment. Hydrogen 
scavenges oxygen from system, raises pH by reacting with nitrogen to form ammonia 


hydrazine. In a conventional steam 
boiler oxygen is removed by adding 
sodium sulfite which combines with 
oxygen to form sulfate. But this meth- 
od is impractical since these ions are 
not tolerable in the primary loop. The 
same result is achieved, however, by 
using an anion-exchange resin in sul- 
fite form. This unit is placed down- 
stream from the mixed bed and used 
only for treating makeup to the pri- 
mary and secondary water systems. 
Second approach to oxygen re- 
moval is injecting gaseous hydrogen 
into the water downstream from the 
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ion-exchange system. Excess hydro- 
gen scavenges any free oxygen and 
represses oxygen formation by in- 
hibiting dissociation of water. Excess 
hydrogen also reacts with free nitro- 
gen to form ammonia and raise pH 
of system. At the same time this pre- 
vents synthesis of nitric acid from 
nitrogen. Curves, above, show the 
important contribution of hydrogen 
in regulating water conditions in the 
reactor. Minimum excess hydrogen 
concentration is 10 cc per kg of wa- 
ter. But it shouldn’t exceed solubility 
of hydrogen in cold water at atmos- 
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pheric pressure. In open swimming- 
pool reactors it’s impossible to main- 
tain enough dissolved hydrogen so 
oxygen residual is controlled by the 
use of sulfite exchange resin. 

Hydrazine, the third method, is 
particularly useful in startup. Hydro- 
gen and oxygen do not combine read- 
ily unless catalyzed in intense radia- 
tion. Since gamma radiation is low at 
startup, oxygen is scavenged by hy- 
drazine during this period before it 
can react with metals in the system. 
Operating data on the APPR show 
that hydrazine reduced oxygen con- 
ventration from 5.4 cc per liter to 
zero over a period of 14 hours. Hy- 
drazine was fed at the rate of 14 cc 
per min (0.04% solution) for a pe- 
riod of 434 hr. 

High-purity resins are needed 
for reactor work. Nuclear-grade resins 
differ from standard types in three 
respects: (1) They are lower in leach- 
able impurities (2) particle size is 
more uniform and (3) resins are 
converted as completely as possible 
into desired chemical form. 

Resins are washed in alcohol to 
avoid possibility of introducing any 


‘ organic materials. This leaches any 


residual organics trapped in inter- 
stices of resin beads during synthesis. 
Bead size is closely controlled to pro- 
duce a narrow range of particle sizes. 
Not more than 0.3% of any batch 
pass through a 50-mesh screen. Max- 
imum bead size is 0.45 mm for anion 
resin and 0.60 mm for cation resin. 
These size restrictions are designed 
to keep fines out of the system and 
provide minimum pressure drop with- 
out undue sacrifice of exchange ca- 
pacity (which tends to decrease with 
increasing bead size). 

Finally, special pains are taken to 
convert cation and anion resin as com- 
pletely as possible into hydrogen, hy- 
droxyl or other forms. Minimum of 
95% of cation-exchange sites must 
be in hydrogen form. Minimum of 
80% of anion-exchange sites must be 
in hydroxyl form with a maximum of 
15% in carbonate form and 5% in 
chloride form. Capacity of mixed ca- 
tion and anion resins is about 12 ker 
per cu ft as CaCO3, minimum. 
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Dual-cycle boiling-water reactor generates steam at two pressure levels. Secondary 


steam generators use mixed primary-system drum water and feedwater as heat source 


Dresden nuclear power plant 


uses the dual boiling cycle 


By FRANK A PALMER, Nuclear Thermal Engineer, Commonwealth Edison Company 


The Dresden dual-cycle system has a 
reactor, four secondary steam genera- 
tors, turbine, condenser, condensate 
pumps, primary demineralizers, pri- 
mary and secondary feedwater pumps 
and primary and secondary feedwater 
heaters, Fig. 1. The station will have 
a net output of 180 mw at 2.5-in. Hg 
turbine backpressure. 

The turbine gets its steam through 
two steam systems—primary and sec- 
ondary. The reactor heats both steam 
supplies of the dual-cycle system. 

Heat generated in the reactor core 
transfers to the water flowing up 
through the core channels. Reactor re- 
circulating pumps pass water through 
the reactor, steam drum and second- 
ary steam generators at a top rate of 
about 25 million lb per hr. About 54% 
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of the water circulating through the 
reactor evaporates to primary steam. 

Steam-water mixture flows up to the 
primary-steam drum for steam sep- 
aration. Steam at 965 psia flows to 
the first stage in the turbine. Satu- 
rated water mixes with the primary 
the drum at 
about 535 F through downcomers to 


feedwater and leaves 
enter the suction header of the four 
reactor recirculating pumps, Fig. 2. 

Each pump the water 
through the tube side of one second- 


circulates 


ary steam generator. Secondary steam 
generated on the shell side flows to 
the 9th turbine stage. Four secondary 
control valves regulate the secondary 
steam flow to match the load. 
the recirculating rate stays constant, 


Since 


the secondary steam pressure varies 


with the steam flow rate. At zero flow 
the steam pressure essentially equals 
At 


100° secondary steam flow totaling 


the reactor pressure, 990 psia. 


1,180,000 lb per hr the pressure drops 
to about 475 psia. 

The primary and secondary steam 
mix at the 9th turbine stage and flow 
through the turbine to the condenser. 
Steam bleeds from the turbine at five 
points for feedwater heating. Excess 
stage moisture leaves the turbine at 
three additional points. 

The main condensate flows through 
the steam-jet air evactor and gland- 
steam condensers. At the gland-steam 
condenser outlet the condensate di- 
vides into two flows: one through the 
secondary feed pumps and feedwater 
heaters to the four steam generators; 
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3 Bypass system leads steam to the desuperheaters and condenser during turbine warmup 


and after sudden loss of large load or after an emergency turbine-generator tripout 


the other, through the condensate de- 
mineralizers, primary feed pumps and 
primary feedwater heaters to the pri- 
mary steam drum. 

Main steam system. The dual 
cycle, Fig. 2, uses two steam systems 
to remove as much heat as possible 
from the reactor with good stability 
and fuel economy. This is done by 
limiting the amount of boiling in the 
reactor and extracting additional heat 
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from the water as secondary steam. 

Position of the secondary control 
valves controls the turbine output. 
This changes the secondary steam 
flow. the circulation 
through the reactor, primary drum 


Since water 
and secondary steam generators stays 
constant, changes in the secondary 
steam flow vary the temperature of 
the water returning from the second- 
ary steam generators to the reactor. 
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This temperature variation changes 
the amount of subcooling and, conse- 
quently, the output of the reactor. 
This method of operation changes 
the turbine output from 45 to 100% 
of full load by varying the secondary 
steam rate from 0 to 100% of its de- 
sign flow. Primary steam flow varies 
slightly to maintain the primary sys- 
tem pressure as the reactor adjusts 
itself to the new power level. The load 
response is much faster than that of a 
conventional plant since the turbine 
runs at low temperatures and has less 
thermal stress during load changes. 
Bypass steam system, Fig. 3, 
controls the pressure in the reactor 
and provides a path for the minimum 
steam flow before putting the tur- 
bine in service. When a sudden large 
load drop or turbine tripout raises 
the primary steam pressure, the by- 
open and 
charge the steam through a desuper- 
heater to the condenser. (Throttling 


pass steam valves dis- 


965-psia saturated steam to 1.5-in.- 
Hg pressure would superheat it by 
175 F.) The steam is 
pumped back to the primary steam 


condensed 


drum through the regular cycle. Dur- 
ing normal operation, the primary 
control primary 
steam pressure and the bypass valves 


valves regulate 
remain closed. 

The primary steam pressure will 
be held to 10 psi at the normal 
operating This 
close tolerance must be held because 


965-psia pressure. 
a variation of pressure causes a varia- 
tion in the quantity of steam voids 
inside the reactor. The steam voids 
directly affect reactor power output. 

Turbine extraction. The satu- 
rated-steam supply causes more than 
the usual amount of moisture in the 
turbine stages. This requires using 
three moisture removal stages in ad- 
dition to the five extraction stages for 
feedwater heating, Fig. 4. About 1% 
of the stage flow in the turbine is 
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DRESDEN PLANT continued 





Two pressure levels of: 


steam generation in 
the dual-cycle boiling- 
water reactor make it 
necessary to have two 
feedwater-heater lines 


needed to produce the velocity for 
carrying out moisture particles. 

The bled moisture and steam dis- 
charge to lower-pressure feedwater 
heaters or the condenser. The mois- 
ture removal decreases turbine effi- 
ciency about 1.5% while increasing 
stage efficiency a slight amount. 

The two steam systems each have 
their own feedwater systems with 
their own set of five feedwater heat- 
ers. Steam extracted for feedwater 
heating flows to a moisture separator 
for each stage. Two steam lines leave 
each separator, each to supply one 
feedwater heater of the two systems. 

Three higher-pressure heaters of 
the primary system have internal 
drain coolers and the two lower-pres- 
sure have external drain 
coolers. Drainage from each separa- 
tor tank and the corresponding feed- 
water heater through the 
drain-cooler section of the primary 


heaters 


flows 


feedwater heater. The drainage from 
each primary drain cooler cascades 
to the moisture separator of the next 
lower stage heater. Drainage from 
the lowest-pressure drain cooler is 
pumped to the condenser, 
Demineralizers. Condensate 
leaving the has small 
amounts of suspended and dissolved 
solids from the turbine and condenser 


condenser 
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Primary and secondary systems each have their own set of feedwater heaters using 
common main turbine extraction points and moisture separators for heating steam 


system and possible cooling - water 
leakage. Primary feedwater to the 
reactor must be of extremely high 
purity, so the full primary flow of 
3100 gpm passes through two of three 
mixed-bed demineralizers before en- 
tering the primary feed pumps. The 
solids concentration leaving these 
beds will be a fraction of one ppm. 

The third demineralizer acts as a 
spare while one of the other two is 
regenerated. When resins become too 
radioactive to regenerate economical- 
ly, they can be flushed to a radioac- 
tive resin storage vault. 

Reactor cleanup system, Fig. 5, 
removes corrosion-erosion products 
from the reactor water system to con- 
trol purity in the recirculating loop. 
This system has two separate dupli- 
cate loops each with a capacity of 
100,000 Ib per hr. Booster pumps of 
each cleanup loop remove water from 
the suction header of the reactor re- 
circulating pumps. Water flows from 
the booster pumps through a regen- 
erative heat exchanger, a nonregen- 
erative heat exchanger and a mixed- 
bed demineralizer. The demineralizer 
effluent flows back through the regen- 
erative heat exchanger where it is 
preheated before discharging to the 
primary drum. 

Heat exchangers cool the reactor 


water down to 120 F before it enters 
the demineralizing beds because these 
resins do not perform satisfactorily at 
higher temperatures. Only the heat 
given up in the nonregenerative heat 
exchanger is lost to the cycle. 

Main condenser, Fig. 6, has 
double tube sheets to detect leaks and 
reduce cooling-water leakage into the 
condensate system. The condenser 
tubes are standard phosphorized ad- 
miralty metal, 7/g-in. OD, 18 Bwg. 

Each tube is rolled into both tube 
sheets and the space between tube 
sheets is filled with condensate. A 
leak in either tube sheet will change 
the condensate level and sound a low 
or high level alarm. A makeup tank 
automatically supplies condensate to 
the space as needed. 

The condenser can handle full pri- 
mary steam flow when the turbine 
trips out. Desuperheated primary 
steam from the bypass steam system 
enters the condenser through six 30- 
in.-dia pipes and two 42-in.-dia pipes. 
Maximum primary steam flow is 
about 1.4 million |b per hr. 

The hotwell has enough volume for 
a 3-minute holdup of the condensate. 
This time reduces the short-lived ra- 
dioactivity in the condensate to a 
negligible level before it leaves. 

Condenser off-gas system. The 
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Reactor cleanup system 


A Reactor cleanup system removes corrosion-erosion products 


from. the 


air ejectors, Fig. 7, withdraw non- 
gases and air from the 
condenser. They handle about four 
times the volume of gases found in a 


condensable 


conventional plant. These gases con- 
sist mainly of oxygen and hydrogen 
evolved in the reactor. Since these 
reactor gases are usually slightly ra- 
dioactive, the evactor discharge is 
monitored continuously. 

When fuel elements fail, fission 
product gases liberated from the fuel 
will sound an alarm in the 30-in.- dia 
discharge pipe so it can be isolated 
from the ventilation stack by closing 
the motor-operated valve in this line. 
The reactor would be shut down im- 
mediately. This 30-in. pipe is about 
130 ft long and also provides a 5- 
minute delay for the decay of N-16 
and 0-19 to negligible radiation 
levels. 

Oxygen and hydrogen in the off- 
gas system produce a hazard. The sys- 
tem is designed to contain explosions 
of this type. A CO system connected 
to the holdup line automatically di- 
lutes the discharged gases to less 
than 4% hydrogen (the lower explo- 
sive limit) on a rise in system pres- 
sure. The CO, system capacity will 
provide at least five min of dilution. 

Off-gas, gland seal condenser. 
Steam seals all turbine glands to pre- 
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Double tube sheets in main condenser guard against mixing 
circulating water with main condensate returning to reactor 
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| Noncondensable gas offtake system of main condenser has alarm arrangement to de- 
tect excess reactivity that would be caused by failure of a fuel element in reactor 


vent steam leaking from the turbine or 
air leaking into the turbine. Excess 
steam from the turbine glands con- 
denses in the gland seal condensers. 
A small motor-driven exhauster fan 
is used to draw noncondensable gases 
from these condensers. 

The 


marily 


noncondensables 
of radioactive 


consist pri- 
nitrogen-16. 
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The gases discharge into a 24-in.-dia 
pipe, 150 ft long, connected to the 
main ventilation stack. The piping 
has been sized for a holdup of 80 
seconds for the decay of N-16 to a 
negligible radiation level. This hold- 
up is separate from that of the air 
ejector system since explosive mix- 
tures are not present. 





Mechanical-drive turbines—4 Exciting force 





All rotating machinery vibrates at resonant 
speeds. Builders make sure that their turbine 
speeds are predicted and controlled correctly to 
minimize vibration. To keep out of trouble and 


know your turbine here’s.. . 
y 


What you should know 
about resonant speeds 


By W J CARUSO, Vibration and Materials Engineer 
Small Steam Turbine Dept, General Electric Company 


A shaft rotating at a resonant speed 
vibrates at one of its natural frequen- 
cies. Rotating-shaft vibration differs 
from that of a stationary beam: (1) 
\ beam supported at its ends must be 
excited by an external periodic force 
to make it vibrate. (2) The beam vi- 
brates in a plane passing through its 
center line, Fig. la. 

An exciting force working at one of 
the natural frequencies of the beam 
makes it vibrate in resonance with 
rather large amplitudes, even with a 
small exciting force. A rotating shaft 
also has natural frequencies, but it 
does not need an external exciting 
force to vibrate. 

An actual shaft or rotor cannot be 
made perfectly concentric, symmetri- 
cal or homogeneous, so its center of 
mass will not lie on the geometric 
shaft center line. Distance between the 
center line and the center of mass is 
the eccentricity. As the shaft rotates 
the eccentricity produces a centrifugal 
force: F = 0.0196 Me(rpm)*, where 
V is the rotor mass, e the eccentricity 
and rpm the shaft speed. F acts as 
an exciting force and, since it turns 
with the shaft, its frequency equals the 
shaft speed. At a resonance the ex- 
citing-force frequency coincides with 
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a natural frequency of the shaft—this 
is what we call a resonant speed. 

Mode shapes. The exciting force 
or residual unbalance rotates with the 
shaft. This makes the shaft bend and 
whirl about the center line between 
the bearings. For bearings equal!y 
stiff in all radial directions, the whirl- 
ing will be symmetrical. That is, a 
point Y on the shaft will describe a 
perfect circle about the center line of 
the rotor shaft, Fig. 10. 

Projecting the whirling motion on 
an axial plane gives a picture of the 
mode shape for the critical speed. An 
observer standing to one side of the 
whirling shaft sees it vibrate up and 
down in a vertical plane just like a 
stationary beam. The shape in which 
the shaft deflects at any instant is the 
mode shape. 

A rotor has a great many natural 
frequencies or resonant speeds. Fig. 
2 shows a uniform shaft with five tur- 
bine wheels and the first three modes 
and shapes it will assume at its nat- 
ural frequencies. The shapes are 
grossly exaggerated. 

In the first mode, Fig. 2, a given 
unbalance would cause a larger vi- 
bration if it were exactly at mid span, 
where the amplitude is largest, than 


1 Static beams can be vibrated by excit- 


ing force, shafts by unbalanced force 


Gearing 


metts 
—— LLL, 
ANNALS 


nnny 


ease 
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2” mode 
7 fy2200 eps 
AN DAB Mp12000 rpm 


3'" mode 
3-450 cps 
N'z=27000 rpm 


? Turbine rotors have a series of reso- 
nant speeds with a rising frequency 


if it were closer to one of the bear- 
ings. But, in the second mode, an 
unbalance at mid span would cause 
no vibration since it is at a node, 
point of zero amplitude. The sensi- 
tivity or tendency of a shaft to vibrate 
with large amplitudes from unbalance 
will depend on the resonant speeds, 
mode shapes and unbalance locations, 
and other factors. 

Vibration response. Design ap- 
proach to resonant speeds can be to 
(1) avoid operation at resonant speed 
or (2) keep vibration amplitudes 
small if the must run at or 
through resonant speeds. Residual 
unbalance will make a rotor vibrate 


rotor 


at all speeds, vibration increasing 
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nt speed 





amplitude —~ 


Vibration 








3 Shaft-vibration amplitude rises with rotating 


nant speeds amplitude rises and falls sharply, changes modes 


with the square of the speed. Vibra- 
tion amplitudes will also vary with 
speed and exciting force, as the solid 
curve in Fig. 3. 

For a particular rotor the vibration 
response level depends only on the 
magnitude and location of the resi- 
dual unbalance. At a resonant speed 
the may 
peak, dashed curves, Fig. 3. This 


vibration response curve 
means the rotor will be more sensi- 
tive to unbalance at resonant speeds. 
If possible, rotors may be designed 
so resonant speeds fall outside the 
operating range. The small sketches, 
Fig. 3, show how mode shape changes 
with speed. 

Vibration response peaks depend on 
the amount and location of residual 
unbalance and also on the mode shape 
and amount of damping in the system. 
The response will not be infinite at 
resonant speeds—it will always be 
limited by the damping, particularly 
in the bearing-oil films. Proper design 
and manufacture flatten out the re- 
sponse peaks so the rotor can run 
through its resonant speeds with com- 
paratively small vibration amplitudes. 

Reducing vibration. To reduce 
rotor vibration we can (1) decrease 
the sensitivity to unbalance (2) avoid 
running at resonant speeds (3) pro- 
vide sufficient damping (4) reduce 
the 
limited 
more important items (1) and (2). 


residual unbalance. Because of 


space well concentrate on 


An excessively vibrating turbine 
may cause connecting pipes, valves 


and plates to vibrate and rattle. Am- 
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speed, At reso- 


plitudes may be large enough so the 
vibration can be seen, and may be 
especially noisy at certain frequen- 
cies. These external effects do not 
detract from the basic duty of the 
turbine, except that fatigue failures 
could occur in piping or other struc- 
tures. But this is not likely. 
Excessive vibration may increase 
wear on bearings and make them fail. 
It can also increase wear of flexible 
couplings, cause rubbing of packings 
the shaft 


Usual clearances avoid rubs 


or deflectors and_ raise 
stresses. 
between rotating and stationary parts, 
Shafi-bending stresses from rotor vi- 
those 


that would cause failure. Most likely, 


bration are much lower than 


excessive rotor vibration would in- 
crease maintenance of bearings and 
couplings. A large amount of vibra- 
tion can be tolerated without suffer- 
ing serious damage, but every effort 
should be made to reduce vibration. 

Unbalance sensitivity. Rotor de- 
sign based on unbalance sensitivity 


nant speeds (2) 


must consider location of reso- 
deflection shape of 
vibrating rotor (3) amount of damp- 
ing in system. 

Beneficial effects of damping are 
evident only when the turbine runs 


Without 


damping we have a narrow sharp re- 


at a resonant speed, Fig. 4. 


sponse curve. But conventional cylin- 
drical sleeve bearings have enough 
damping in the oil film to limit the 
vibration peak to lower level. 
Theoretically, a perfectly balanced 
rotor would not vibrate, even at reso- 
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Speed —> 


Vibration amplitude depends on more factors than the unbal- 


anced force; the bearing oil can reduce it at resonant speed 


nant speeds. A slight unbalance, how- 
could vibration 
amplitudes if the rotor is sensitive to 


ever, cause large 
unbalance. Conversely, a rotor insen- 
sitive to unbalance will experience 
very little change in vibration ampli- 
tude despite large variations in un- 
Any 
posits, corrosion, misalignment would 
little effect on the vibra- 
tion and so the need for periodic re- 


balance. unbalance from de- 


have very 


balancing would be minimized. 
Rotors can be designed to be less 
sensitive to unbalance. Analyses of 
vibration mode shapes help take full 
advantage of relationship between ro- 
tor weight and shaft stiffness. Such 
determine: (1) Locations 
where shaft should be stiffest. (2) If 
shaft overhangs should be reduced or 


studies 


supported by an additional bearing. 
(3) Shaft dimensions for particular 
weight distributions or concentra- 
tions of wheels, couplings and other 
components, (4) Locations needing 
weight reductions. In addition, the 
studies show when more careful man- 
ufacturing, balancing and assembly 
methods must be used. 

Predicting resonant speeds. We 
must still try to avoid operating at 
the second and higher resonant speeds 
despite progress in decreasing bal- 
ance sensitivity. Turbine resonant 
speeds depend on characteristics of 
the bearing supports as well as the 
the 


resonant speeds accurately we must 


geometry of rotor. To predict 


know bearing support stiffness, dy- 
namic effects of bearing oil film and 
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RESONANT SPEEDS continued 




















Bearing support dynamic stiffness 
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Static bearing deflection 


Bearing deflections reduce resonant speeds to a lower level 6 
than predicted on the basis of rigid shaft-bearing supports 
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1 Comparison of calculated resonant speeds with actual speeds 
of shaft shows basic soundness of dynamic stiffness method 


nonrotating masses and stiffness. Fail- 
ure to take these factors into account 
makes our predicted resonant speeds 
higher than actual speeds. 

The static bearing deflection con- 
cept introduces equivalent bearing 
flexibilities in the calculations. It as- 
sumes that the rotor weight produces 
static deflections at the bearing sup- 
ports as a weight deflects a spring. 
Resonant speeds are calculated as- 
suming different static bearing deflec- 
tions from zero to several thousandths 
of an inch. Fig. 5 shows typical 
curves for the first three resonant 
speeds versus static bearing deflec- 
tion of a rotor. 

At zero deflection, R; and Rz are 
the Ist and 2nd resonant speeds for 
rigidly supported bearings. For a 
deflection d the predicted resonant 
speeds are lower. From _ resonant 
speeds of running turbines, d was es- 
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tablished for turbines of various sizes. 

This method does not account for 
changes in bearing stiffness with ris- 
ing speed. This makes predicted sec- 
ond resonant speeds higher than 
actually found in operation. 

Dynamic stiffness. We developed 
the dynamic stiffness method of pre- 
dicting resonant speeds about two 
years ago. It accounts for all the 
rotating and stationary masses and 
stiffnesses that make up a complete 
turbine, and allows for the change in 
stiffness with speed. 

For analysis, the turbine is split at 
the bearings into two sub-systems; the 
rotor system and bearing support sys- 
tem. By analyzing them separately 
we get a better understanding of their 
interaction. 

Fig. 6 shows calculated rotor stiff- 
ness curves. The ordinate has a scale 
centered on zero and going to plus 


be 

__ /str 
Dynamic stiffness method is more accurate in predicting series 
of resonant speeds in shaft, allows for bearing flexibility 


<.. 
HOFER 


and minus infinity. It includes the 
entire range on one graph. The 
abscissa is an arithmetic scale of tur- 
bine speed. Two sets of curves start 
at the origin: the S curves are a series 
of resonant speeds with symmetric 
mode shapes, the A curves are a series 
of resonant speeds with antisymmet- 
ric mode shapes. These curves include 
all the possible shapes for a 2-bearing 
rotor. They show how the mode 
shape changes gradually with dynamic 
stiffness, see the auxiliary sketches. 

Rigid-bearing lst and 2nd resonant 
speeds R, and Re develop at infinite 
bearing stiffness. At very low speeds 
the lst resonant mode shape degener- 
ates to a “bouncing” motion while 
2nd resonant is a “rocking” motion. 

The B curve, Fig. 6, shows the sup- 
port-system dynamic stiffness varia- 
tion with turbine speed. Each inter- 
section of B with A or S shows an 
actual resonant speed of the com- 
plete rotor-support system. They show 
three in Fig. 6. 

For comparison, the C curve shows 
the static bearing deflection concept. 
Both methods predict the same first 
resonant speed, but differ completely 
on the second resonant speed. 

Resonant speed data have been ob- 
tained for a number of turbines and 
correlated with predictions. Fig. 7 
shows the acceptable correlations ob- 
tained. The shaded band shows the 
expected range of dynamic stiffness 
for the support system. The points 
show the actual resonant speeds. This 
method has proved itself to be accu- 
rate and very useful in m-d turbines. 
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Radiation heat loss 


ile 
(e= 0.90) for other values of « multiply by —€. 
Exomple: Ambient temp = 70F 090 
Surface temp = 3Z00F 
From nomograph, hr = 1.712 Btu per hr 


Based on lr 





per sq ft per deg F c 
gr = 1.712 x 230 = 39ZEBItu per hr per sq ft 


LEGEND 
SYMBOLS 
h = Heat transfer coefficient, Btu 
per hr per sq ft per deg F 
t = Temperature, F 
T = Absolute temp, R or F + 459.7 
= LP a as Ts (film temperature, R) 


At = Temperature difference, F or R 


- Heat transfer rate, Btu per 
hr per sq ft of surface 


- Heat transfer rate for pipe, 
Btu per hr per linear ft 


Emissivity 
Air velocity, ft per sec 


Diameter, in. (when both are 
used, D is the larger and d 
the smaller of two diame- 
ters). For special case see 
Equation 2 and its expla- 
nation in text 


- Outside diameter, in. 


= Thermal conductivity co- 
efficient, Btu per hr per 
sq ft per deg F per in. 
thickness 


x = Insulation thickness, in. 


SUBSCRIPTS 
i = Inside 
a = Ambient 
s Surface 
m = Mean 
r = Radiation 


Convection 





coefficients 
simplify surface heat-loss calculations 


Nomograph’s heat-transfer 


Insulating hot surfaces can pose knotty problems. Here’s the first 


of a 3-part series giving graphical aids to... 


Simplify heat-loss calculations 


By C R KISE, PE, Baldwin-Hill Co, Trenton, N. J. 


Calculating heat transfer through insulation is an easy 
task when both hot- and cold-surface temperatures are 
known. But the temperature of the cooler external surface 
usually is unknown; a condition tending to complicate life 
for the designer. He must assume values for this surface, 
calculate heat transmission through the insulation and 
then balance this against the heat loss from the surface. 

This isn’t as simple as it sounds. It involves tedious 
cut-and-try calculations and solution of complex formu- 
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las in which accuracy is a laborious process. To avoid 
this, there is, perhaps, a tendency to use generalized 
curves or rules-of-thumb. These are suitable for rough 
approximations but aren’t accurate enough where ambient 
conditions and surface emissivity must be calculated 
closely; particularly if surface types (flat or curved) 
and their orientation (horizontal or vertical) differ. 
Solving such problems can be simplified by using 
nomographs or alignment charts and curves. With these, 
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form the basis for this nomograph. It gives heat-transfer coefh- 
cients for vertical surfaces and correction factors for horizontal 


simple slide-rule calculations can solve specific problems 
with a respectable degree of accuracy where both sur- 
face temperature and ambient conditions are known. 

First. let’s discuss heat loss from hot surfaces. In fu- 
ture months we'll deal with insulated surfaces and the 
problem of determining surface temperature. 

A hot surface transmits heat to the atmosphere by 
radiation and convection. Factors combining the two 
heat losses are so limited in use that any pretense of 
accuracy requires that the two be treated separately. 

Radiation. Commonly accepted formula is: 


wo) (la) 


(See table, page 79, top right, for a definition of terms. ) 


Multiplier 


So = 
oo 
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This curve giving multipliers for natural convection loss from 
horizontal cylinders should be used in conjunction with Fig. 2 


Plane surfaces exposed to wind are subject to highly variable 
heat losses. Curves give suggested heat-transfer coefficients 
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Convection loss for pipe in wind 
Example: 
24-in. dia pipe at 200F 
25-mph wind at 75F 
he = §.78 x correction factor for 
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surfaces exposed to air currents 


These 


Pipe and other cylindrical 


9 


pose knotty heat-loss problems. charts, based on corre- 


If we divide this formula by (tf, — t,) we have it in 
suitable form for constructing an alignment chart giving 
Btu per hr per sq ft per degree temperature difference 
between the surface 

Fig. 
ambient and surface temperatures with a straight edge 
(h.). Surface radia- 
then equals h,(t, — t,). Chart is based on 


and its surroundings. 
is so constructed. To use it connect points for 


and read heat-transfer coefficient 
tion loss (qr) 
a surface having e = 0.90, a satisfactory value for bare 
steel dark paint metal. For other emissivities, 
multiply by ratio of actual emissivity to 0.90, that 
h, X e/0.90. 

Natural convection. in still air, 
McAdams 1954, McGraw- 
Hill Book Co) has correlated test data and shows graphi- 
This 
correlation is the basis for Fig. 2 which gives heat-transfer 
coefficient (h.) directly 3-ft 
high. Correction factors are given for horizontal surfaces. 
For 


or on 


Is: 


hot surfaces 


(Heat Transmission, 


For 
3rd ed. 


cally the relationship between variables involved. 


for vertical surfaces at least 


horizontal cylinders, Fig. 3. which gives correction 
factors for diameter, should be used in conjunction with 
Fig. 2. 
the 


correlation over 


For those who would like an equation for Fig. 2. 
following with the McAdams 
the 


is in good agreement 


the range covered by charts: 


Sp? 
De 227 0 6 


Here D is vertical surface height, horizontal plate breadth, 
pipe 


h 19.11 


size 


ft, 


or or other cylinder diameter in inches. Since 


effect. is comparatively slight for lengths over 3 a 


lation of data supplied by many investigators (and extrapolated for 
higher Reynolds’ numbers) can greatly simplify related problems 


used for these larger surfaces: 


~(%) 


These multipliers or correction factors can be used with 
1.00: horizontal sur- 
0.435: 


simplified formula can be 


h, 


Vertical surface. 
1.42; 


either equation: 


face facing up, facing down, horizontal 


0.87. 
Forced convection. Wind-exposed objects are sub- 
ject to much higher heat losses. There are many variables, 


cvlinder, 


experimentation is difficult and there are no universally 

For flat 

long been used and is plotted as Curve 
h L + 0.2251 


C and D are suggested approximate 


this formula has 


A in Fig. 4: 


accepted formulas. surfaces, 


Curves B. values of 


h. for air temperatures between 0 and 90 F, and are based 
ASHVE 
be 
Pipe and other cylindrical surfaces exposed to wind or 
a knottier No one 
simple relationship of 


investigators 


on values of 


h, 


research data indicating that lower 


may more accurate, particularly for long surfaces. 


air currents are problem. formula or 


covers a wide conditions. 
VicAdams has correlated data 
covering heat loss fo 
Fig. 
lated for higher Re we Is* numbers), simplifies estimates. 

Using Fig. 


range 


from many 


single cylinders with air flow at 


right angles. based on this correlation (extrapo- 


| for radiation loss and appropriate selec- 


tion from lig. 2 to 5 for convection loss, one can now 


find heat loss from any common type of surface of known 
temperature. Next month we ll give some examples which 


may be helpful in explaining use of the diagrams. 
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Because silicon rectifiers are mechanically 


POWER SILICON CELLS are hermetically sealed in stainless steel. 


Hefty mounting 


stud is used to remove heat from junction. Air-cooled cells are rated up to 400 amp 


Here's what silicon- 
ratings mean 


rectifier 


Successful application of silicon rectifiers requires an under- 


standing of the basis for manufacturers’ rating of the cells 


By D K BISSON, General Electric Company, Clyde, N. Y. 


Silicon power rectifiers are practical devices which offer 
many advantages over other types of rectifiers. (Refer 
to Power, July 1957, pp 73-76 and November 1958, pp 
82-85.) However, they have some characteristics which 
differ from the more conventional rectifiers. The keys 
to successful application of silicon rectifier cells are: (1) 
a firm knowledge of the electrical characteristics of the 
cells and (2) an understanding of how the ratings are 
determined from these characteristics. 

Let’s take a look at a particular cell that’s typical for 
power applications—the General Electric Type 4JA60, 
photo, above. This cell is about 114 inches in diameter 
and 41% inches long including a 3-inch flexible lead. It 
has a copper cooling stud with 14-18 pipe thread for 
attaching it to a heat sink. 

Rating limitations of this cell are primarily thermal. 
Since conduction through the cell is accompanied by a 
voltage drop, and blocking is accompanied by leakage 


current, the operating power loss causes the junction 
temperature to rise above the ambient. Determination 
of power loss and internal thermal characteristics of the 
rectifier cell are, therefore, our main concern. 

Junction temperature limit of 200 C maximum has 
been established for the 4JA60 cell on the basis of (1) 
deterioration rate of the blocking characteristic (2) mag- 
nitude of leakage current and (3) melting point of the 
materials used in the cell. 

The conduction characteristic does not change with 
time, but the blocking characteristic does above a cer- 
tain temperature. This has been GE’s experience with all 
silicon and germanium cells. This change is believed to 
result from increased surface leakage caused by contami- 
nation which becomes active when the safe temperature 
is exceeded. This is taken into account. 

Conduction power loss causes internal heating. The 
shape of the forward E-/ curve, Fig. 1, has been verified 
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rugged and easily mounted they offer many application possibilities 


silicon-rectifier 
generator 


COMMUTATOR is 


cells in 


replaced by 
special-purpose direct-current 


by measurements on a number of cells. At currents less 
than one ampere, voltage drop was measured with direct 
current flowing continuously. This method isn’t satis- 
factory for higher current levels because internal heating 
causes the junction temperature to change. Therefore 
high-current measurements were made using a pulse tech- 
nique, in order that the temperature of the case and 
that of the junction could be assumed to be identical, 
and the required accuracy obtained. 

For application purposes the forward E-I curve can 
be represented by the following equation in the range 
of 0.1 to 1000 amperes: 


e = 1.18 - T/5800 In k/i + iR (1) 


where J’ = junction temperature in degrees Kelvin, k = 
device constant of 7500 amp, i = instantaneous forward 
amp, € = instantaneous drop in volts, R = device con- 
stant of 0.00145 ohms at 200 C, and In = the natural log- 
arithm. 

The resistance R is not perfectly linear, but appears 
to decrease with increasing current. The crossover of 
the curve (Fig. 1) results from the negative temperature 
dependence of the second term of the equation and the 
positive temperature dependence of the resistive term. 
Because of the nonlinearity of the conduction characteris- 
tic, it’s not correct to assume conduction power loss 
varies directly with the average or rms cell current. True 
junction power loss is between these extremes. 

Conduction loss for any wave shape of any magnitude 
can be determined from equation (1). If the current 
wave form can be expressed as an equation, the product 
of the current equation and equation (1) can be in- 
tegrated between the appropriate limits. Curves of Fig. 
2 were derived in this manner for circuits energized by 
a sine wave connected to a resistive load. For an exam- 


RECTIFIER STACKS consist of cells and fin radiators. Cells are available 
in two polarities to simplify mounting. Ac connections are at top, de at bottom 


ple, let’s consider the case of a single-phase rectifier unit: 
i = [,, sin wt, between limits 0 and x (2) 
Multiplying equations (1) and (2), and integrating: 


aga [r t] 
eas: 0 m SIN W 


1.18 7 l : 
*°~ 5800” Tq sin wt 


P = I, (0.37 — 0.025 In k/Im + 0.25 ImR) 


Graphical integration is also satisfactory. 

Although curves of Fig. 2 were derived for resistive 
loads, they are applicable to inductive loads. Latter 
tend to make cell losses slightly less because of a more 
favorable peak-to-average ratio. Circuit commutation 
also reduces cell loss. 

Blocking power loss is caused by leakage current. 
Blocking characteristics of the 4JA60 cell on an instan- 
taneous basis at 200 C are shown in Fig. 5. The leakage 
current varies exponentially with temperature in the 
region of 200 C. At room temperature the results are 
not easily predicted because of a high percentage of 
surface leakage current in comparison with the expected 
bulk leakage current. 

With silicon rectifiers the reverse power loss is usually 
a small part of total power loss and is often neglected 
in determining cooling system requirements. It is highly 
significant in determining the piv rating, however, as 
it has a direct bearing on thermal stability. If the change 
in conduction power loss with temperature is neglected 
it can be shown that thermal runaway is a function of 
two variables, reverse power loss and thermal impedance: 

P,= Pie T (5) Py=P,+ Pe (6) Pa = AT/K (7) 
where P, = reverse heating at junction temperature T), 
Fs reverse heating at ambient temperature 7,, AT’ = 





+ImR sin wt |e (3) 
(4) 
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SILICON RECTIFIERS continued 





Forward-current characteristics of a 
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Forward voltage drop-volts 
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1 Instantaneous forward voltage-drop curves at typical and maxi- 


mum conditions are shown above for 25-C and 200-C junctions 


(T; con- 
| pia Ns Mg 

stant of temperature variation, I, 
in watts, P, forward heat generated, Py 
dissipated to ambient, K 
junction to ambient in degrees C per watt. 


natural log base, 8 
total heat generated 
total heat 
thermal impedance from 


La) in degrees 2 


Substituting equations (5) and (6): 
P= Pie 4? + P, 

Stable operation occurs at the intersection of the locus 
of the In- 
stability intersect. 


(3) 
heat generation and dissipation equations. 
the don't 
Maximum power level occurs when the curves are tan- 


pe 


occurs when two curves 


mathematical analysis it is shown: 
r P, + 1/8K (9) 


Since it is assumed that forward power is independent 


gent. By 


g maa 


of temperature, the runaway point is determined by re- 
verse power alone, therefore: 
Pincus 1/3A (10) 
Leakage current limit for each piv classification grade 
has been set with a liberal safety factor for deterioration 
of reverse characteristics which might take place in 
operation. This value of piv is the maximum continuous 
rated piv and has values of 50, 100, 200 and 300 volts 
for the types (left to right) represented in Fig. 5, 
Temperature rise above an external cooling system 
depends directly on steady state power loss. Knowing 
the power loss and the internal thermal impedance of 
the cell, the internal temperature rise of the junction can 
be found. 
1JAG60 cell in the form of a thermocouple hole on: the 
hex of the cooling stud, photo p 82. Thermal im- 
pedance values from the junction to the reference point 


\ reference point has been provided on the 


and to the stud threads are given by the manufacturer. 
After the power loss for the cell has been determined 


cell play an important role 
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Power dissipation and maximum allowable stud temperature as 


they relate to average forward current in typical rectifiers 
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Inverse voltage-volts 


400 


A Inverse leakage current on instantaneous basis compared for 


four typical silicon cells at a junction temperature of 200 C 


for a particular application, the size of the fin required 
to do the job is either calculated or taken directly from 
a curve such as given in either Fig. 3 or 4, 

Transient ratings important. Although the 
junction temperature does not increase instantaneously, 
\s a result 


are 


the time constants involved are very short. 
of the low thermal capacity of the cell, overloads of 
more than 15 or 20 seconds must be considered as steady 
state as regards internal temperature. 

Surge-current curves are illustrated by Fig. 6 
which relates allowable overload current to time on a 
60-cycle basis. These curves are based on experimental 
data taken with the cells operating at their maximum 
rated conditions both before and after the surge. Greater 
currents can be handled for intervals of less than one- 
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Air cooling by fins is adequate for most silicon rectifiers 
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Power dissipation—watts 
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3 Air cooling provided by a single fin with unimpeded radiation 
can be determined from cooling curves similar to those above 
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Cycles of 60-cps sine wav 


Maximum allowable surge current at the maximum rated load 
conditions is an important limitation on silicon rectifier uses 


half cycle such as might be encountered when current- 
limiting fuses are used for the protection of the cell. 

The ideal application from a reliability standpoint 
would be one with an unvarying load. Wide temperature 
fluctuations with the widely differing temperature co- 
efficients of the materials making up the cell could pos- 
sibly cause thermal fatigue and cell failure. With appli- 
cations of varying load it’s desirable to have sufficient 
mass in the cooling element to minimize the temperature 
excursions. Likewise, the minimum possible junction 
temperature should always be used to limit the magni- 
tude of junction temperature excursions, 

Surge voltage imposes limitations. The operating 
piv of a silicon rectifier cell may be limited by an abrupt 
voltage breakdown characteristic or by thermal runaway. 
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Power dissipation-watts 











Fin length-inches 


4 Forced air cooling with air velocity over the fins of 2000 feet 
per minute can remove heat as indicated in typical curves 


Two piv ratings are usually provided. One is the con- 
tinuous rating while the other is an overvoltage rating 
of 100 volts more than the continuous value. (It is 50 
volts more for the 50-volt cell.) These overvoltages are 
those which may be sustained for times in the order of 
five milliseconds. Sufficient safety factor is included in 
the continuous rating to insure stable operation regard- 
less of load or heat sink provided that steady-state junc- 
tion temperature doesn’t exceed the 200-C mark. 

From equation (10) you can see that the maximum 
reverse power allowable without causing thermal run- 
away is inversely proportional to thermal impedance. 
As a result of the thermal capacity of the cell effectively 
lowering the thermal impedance to pulses of short 
duration, it can be assumed that the normal reverse 
power loss can be exceeded for short times without 
reducing the thermal runaway safety factor. 

Series and parallel operation are frequently re- 
quired for power applications. Voltage and current shar- 
ing can be achieved in multiple-cell circuits through the 
use of resistors. Experience has shown that this is not 
mandatory where factory-matched cells are used. Al- 
though some voltage unbalance will exist cells may be 
used in series without voltage derating. When three or 
more cells are used in series it may be necessary to use 
shunt capacitors to insure voltage division under tran- 
sient conditions. Expected higher-voltage cell ratings 
will reduce the need for series combinations. 

The average current rating of parallel-operated cells 
should be derated by 10% to allow for variations be- 
tween the matched cells. The characteristics are matched 
at both high and low levels to insure proper current 
division on fault conditions as well as normal operation. 





Specially Designed RILEY 
Efficiently Fire Multiple Fuels 


ca 4 4, haha a bak 73 EES Se 


Inside the Turbo Furnace at Sterlington Steam Electric Station 
of Louisiana Power and Light Co. Overall width 54’—7%”", 
depth 24’—0-%,”. No. 1 firebrick rubble covers the furnace 


The Riley TURBO FURNACE unit is one of 
the major furnace design advances in recent years 
for the more efficient utilization of fuels. It is 
known as a multifuel unit primarily because of 
its ability to produce similar furnace exit gas 
temperatures with gas, oil, coal or other solid 
fuels. This phenomenum is due to the fact that 
natural gas, which ordinarily burns with a non- 
luminous flame, burns in a TURBO FURNACE 
with a luminous flame similar to oil and coal. In 
a TURBO FURNACE, fuels are burned with ex- 
tremely high turbulence at the furnace bottom; 
in the case of pulverized coal, over a slag pool. 
Much of the unusual combustion efficiency is 
due to opposed fring with Riley Directional 
Flame Burners specially designed for firing mul- 
tiple fuels singly or in combination. These fuels 
may be pulverized coal, oil, gas, or other special 
solid fuels such as fluid coke or lignite. 


A RILEY TURBO FURNACE 
GIVES YOU THESE 
MONEY-SAVING 
ADVANTAGES 


structure 


The ability to fire multiple fuels: gas, 
oil and a wide range of solid fuels 


A low cost and quick conversion to 
solid fuels with initial gas/oil firing 


Higher heat release with lower overall 


pes ts th St BN a a 
floor. Twenty Riley Directional Flame Burners are arranged for 


opposed firing on front and rear walls. Burners are shop fabri- 
cated assemblies. Burner close-up shows directional vanes, two 


Water Cooled Burner 


The Riley Directional Flame Burner is designed for opposed 
firing on one level. Each Riley Directional Flame Burner is in- 
stalled as a unit complete with water cooling tubes which are 
welded to the waterwall circulation system. The waterwall tube 
arrangement provides maximum cooling of directional vanes, 
nozzles and other burner parts and reduces to a minimum the 
possibility of slag adhesion when coal is being burned. No 
burner refractories are required. 


Coal Burning 


Two or three burner nozzles per burner are provided when 
coal or other solid fuels are to be burned. In this way the coal 
streams are more evenly distributed across the furnace to assure 
good mixing of fuel and air in the furnace. 


Oil Firing 


A retractable type oil gun is inserted thru the center slot so 
as to provide complete mixing of the spray with the air stream. 
Oil can be burned with either steam or mechanical atomizing 
equipment. 


Gas Firing 


Gas is fired thru guns of high alloy stainless steel. High 
capacity burners have a gun in each side slot. Gas guns can be 
installed for mechanical retraction. 


When firing coal 
low carbon loss 
clean furnace, no slagging 
elimination of flyash removal 
with reinjection 


One level burner operation 


TWENTY THREE RILEY TURBO FURNACE UNITS HAVE BEEN SOLD SINCE ITS INTRODUCTION IN LATE 1954! 
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Directional Flame Burners 
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gas guns, gas electric ignitor, observation port. Burner can easily 
be converted to oil and coal firing. 


Directional Vanes 


Each slot is provided with directional vanes to project 
secondary air into the furnace so as to secure the desired place- 
ment of flame for most effective combustion. The vanes above 
the burner centerline and those below each have separate con- 
trols. Vanes are made of high heat resisting alloy. 


Burner Shut-Off 


Each burner has a separate secondary air shut-off damper 
which can be locally or remotely controlled. 
Riley Gas-Electric Ignitors 

Riley Gas-Electric Ignitors are available with Riley Direc- 
tional Flame Burners. 
Pressurized and Non-Pressurized Operation 

Riley Directional Flame Burners are designed so that they can 


be used either with pressurized or non-pressurized furnaces. 


The complete story about the unusual operating characteristics 
of the Riley TURBO FURNACE and DIRECTIONAL FLAME 
BURNERS can be obtained by writing RILEY STOKER 
CORPORATION, WORCESTER, MASSACHUSETTS or con- 
tacting a Riley representative .in any one of these cities: 
Chicago, Cincinnati, Cleveland, Detroit, Houston, Jacksonville, Kansas City, 


Los Angeles, New Orleans, New York, Philadelphia, Pittsburgh, Portland, Salt 
Lake City, San Francisco, Seattle, St. Louis, St. Paul, Syracuse, Worcester. 


RILEY 
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Nuclear notes 





By BGA SKROTZKI, Associate Editor 


Advanced gas-cooled reactor plant gets under way with signing of contract by AEC 
with East Central Nuclear Group, Inc and Florida West Coast Nuclear Group for re- 
search and development. Plant will be built in Florida West Coast area under the 
Power Demonstration Reactor Program. East Central will do research to develop a 
heavy-water-moderated gas-cooled pressure-tube reactor. Cost of $18 million will be 
shared about equally by East Central and AEC. AEC assistance is $13.2 million includ- 
ing waiving fuel and heavy-water use charges. The Florida Group will spend $26 mil- 
lion to build plant and about $1 million per year in excess operating cost for about 
5 years. Plant will be 50 mwe, burn slightly enriched uranium. 


Reactor byproduct, krypton-85, availability has been raised to 100,000 curies per year. 
Kr-85 can be used in place of radium and polonium for self luminous signs and cause 
less deterioration of the phosphor that glows. It also costs less. Kr-85 is widely used 
in thickness gages for paper, plastics, rubber and other material production. It has a 
half life of 10.27 years, decaying to rubidium-85 by emitting beta particles and 
gamma rays. AEC price for Kr-85 is $50 per curie for the first two and $15 for each 
additional curie. 


The Atomic Industry — 1958, published by Atomic Industrial Forum, 3 East 54th 
Street, New York 22, N. Y. shows progress made during the year in all areas of re- 
actors, uranium mills, radioisotope applications and governmental actions. The 12-p 
pamphlet costs $1.25, order from Forum directly. 


During 43-day run the Sodium Reactor Experiment (SRE) in the Santa Susana Moun- 
tains of California has produced 3933 mwhre. Since starting in July 1957 the SRE 
has produced 10,923 mwhre. The output goes to Southern California Edison’s sys- 
tem, The 20.2-mwt reactor drives a 5.8-mwe turbine-generator. Sodium enters the re- 
actor at 536 F, leaves at 900 F to generate steam at 600 psi and 770 F. Reactor can 
change from full to half power in 2144 min without varying temperature. 


Nuclear Liability Insurance and Indemnity, 2 committee monograph published by 
the Atomic Industrial Forum, see above, reviews the current proposals for private 
insurance and government indemnity. The report suggests methods of closing gaps 
in coverage left by the proposed policies; 28-p pamphlet costs $1; order from Forum. 


Significant opinions from talk by W K Davis, vice-president, Bechtel Corp before Sym- 
posium on Nuclear Fuel Elements in New York City, Jan 28, 1959: “The develop- 
ment of design procedures for reactor cores has led to a firmly established ritual of 
‘hot channel factors’ and peak-to-average ratios. These have proven to be useful 
design tools in an exceedingly complex technical problem. However, while these 
procedures have been helpful I believe that they are now often misused and mis- 
understood and that their use now often leads to excessively conservative core de- 
signs, . . . Unfortunately, with a few exceptions, reactor cores are not being furnished 
with sufficient instrumentation or the proper type to determine what the capabilities 
of a core are or to provide adequate data to permit a verification or analysis of the 
original design. Even those reactors that have operated with highly instrumented 
cores do not seem to have been subjected to critical analysis in terms of the design 
procedures originally used.” 
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You get these benefits 
when you install YARWAY 
GUN-PAKT EXPANSION JOINTS 
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Why do industrial plants, institutions, universi- 


ties and central heating plants SPECIFY and 
INSTALL Yarway Gun-Pakt Expansion Joints? 


Because with Yarway you get: 
e CONTINUOUS SERVICE 


Costly shutdowns are eliminated. Packing 
is seldom necessary but may be added 
under full line pressure. No vents are neces- 
sary. Never needs repacking. 


RUGGED DEPENDABILITY 
ALL STEEL CONSTRUCTION 


Durable chromium plated seamless steel 
sleeves. No chance of metal fatigue. Wrought 


steel bases provide rugged, positive 
anchorage. 


e INTERNAL AND EXTERNAL GUIDES 
Positive alignment of sleeve in stuffing box 
—where it counts! 

e@ LIGHT WEIGHT, STREAMLINED 

DESIGN 

Requires less space to install—less space to 

maintain—smaller manholes. 


Cross-section of Gun-Pakt feature 


Many Gun-Pakt joints have been in service 
over 25 years with only nominal maintenance— 
no major repairs or periodic overhauls. Main- 


tenance costs are negligible—records show 
average to be one manhour and 65 cents worth 


of packing per joint per year. AND—NEVER 
A SHUTDOWN FOR REPACKING! 


YARWAY field engineers are qualified to 
advise on installation and service—at no cost 


to you. Investigate today. Write for Bulletin 
EJ 1917 (59). 


FOR YOUR NEXT PIPELINE JOB—BE 


SAFE—BE SURE! SPECIFY YARWAY 
GUN-PAKT. 


YARNALL-WARING COMPANY 
100 Mermaid Avenue, Philadelphia 18, Pa. 
BRANCH OFFICES IN PRINCIPAL CITIES 


To add packing, just insert a plug 


and turn the plunger. Note non- 


return packing slots. 


| 
| 
| 
| 
l 


| 
YARWAY GUN-PAKT | 
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Reserved for your comment 


BOB BELLAS, Associate Editor 





As you like it 


Powenr’s new “structure” is strictly to my liking and, 
since you want reader reaction (“You asked for it,” 
January, p 51), here’s mine: 

It’s a considerable improvement over the old sys- 
tem which slowed my reading and made it tougher 
to clip and save articles for reference. Having to 
turn to back pages, then more back pages, to follow 
an article to its conclusion has always been one of 
my pet peeves. A vote of thanks for the change. 

H J Struck, Milwaukee, Wis. 


. . » With reading hours at a minimum for most of 
us in the engineering profession, it was indeed a 
pleasure to pick up your January issue. It is cer- 
tainly a great timesaver and a change which we feel 
sure will merit the commendation of the majority of 
your readers. CONGRATULATIONS. 

Eric H Situ, Chief Engineer 

Riley Stoker Corporation 


... At last—a “no-skip reading” magazine. It’s tops. 
Power has always been my first choice for the latest 
and best data, particularly on electrical apparatus. 
Hats off to you for making technical magazine read- 
ing easier by giving us these “packaged” articles. 


AC Rog, St. Louis, Mo. 


Epitor’s NOTE: Hats off, too, to Reader Roe. Re- 
cently retired as a Westinghouse consulting and de- 
sign engineer after 46 years with the company, he 
has been appointed a staff engineer by the National 
Industrial Service Association. Prominent electrical 
engineer and author (six books on ac and de motor 
repair and some 500 technical articles), Mr Roe will 
play an important part in NISA’s constantly expand- 
ing activities both in this country and abroad. 


Time will tell 


In your article (“High heat transfer for stainless,” 
February, p 75) the alleged close approach of the 
“U” values of the stainless steel to that of the ad- 
miralty is amazing. This may be partly accounted 
for by the large percentage of 20-gage stainless tubes 
used. However, it is admitted that this valus is 
small, since it only accounts for about 4% change 
in the “U” for stainless. There is a possibility that 
stainless steel promotes drop-wise condensation to 
a greater degree than arsenical-admiralty, which 
would normally improve the former’s heat transfer 
properties over those of the latter. 

A performance-characteristics study of the two 
kinds of tubes reveals that for a circulating water 


velocity of 7 fps, the absolute pressure for the stain- 
less side of the condenser is 0.03 to 0.07 in. Hg 
worse than that for the arsenical-admiralty side for 
circulating-water inlet temperatures of 66 to 80 F 
respectively. Although the differences appear to be 
small, resultant added fuel cost to generate power 
in our system, by a unit of equivalent size equipped 
with stainless condenser tubes, would be about 
$3000 per year. This added cost plus the higher cost 
of stainless tubes (about twice that of arsenical 
admiralty) would prohibit its use in our condensers. 
It would be interesting to learn how the life of the 
stainless tubes will compare with that of the arsenical 
admiralty. The guess here is that life of stainless 
tubes will be at least twice that of the latter. I 
hope Power will keep us posted. 

J StepHEN Uncar 

Consolidated Edison Co of N. Y., Inc 


. .. Steam condenser users as well as the condenser 
industry are indebted to the Delaware Power & 
Light Co for publishing the test results obtained 
from this unusual installation. For the first time in 
the history of steam condenser development direct 
comparison of the heat-transfer characteristics of 
stainless steel with those of admiralty metal in a 
single unit has been made possible. 

Stainless-steel use for the complete heat-transfer 
surface of a steam condenser is seldom justifiable 
because of its cost and its relatively low thermal con- 
ductivity when compared with the more common 
copper-base alloys. It is assumed, in this case, that 
the choice of stainless steel as a satisfactory replace- 
ment material was based on: (1) an anticipated in- 
crease of service life of stainless and (2) compensat- 
ing for a significant portion of expected heat-transfer 
loss by using a thinner tubewall than is normally 
used with admiralty metal. 

The excellent heat-transfer performance obtained 
with the stainless-steel tubes, averaging from 91.6 
to 96% of that obtained with the admiralty metal, 
merits further analytical study of the test results. 

J] F Sepap, Chief Engineer 
Steam Power Engineering Section 
Harrison Div, Worthington Corp 


Epitor’s NOTE: Steve Elonka wants to point out to 
“Operators’ Notebook’ readers that two important 
commas were omitted on p 120 of Dec 1958 issue. 
Referring to the A W Chesterton Co’s new mag- 
netic seal, the sentence “Seal has been used to 5000 
psi at 550 F and at shaft speeds of 20,000 fpm” 
should have had commas setting off the “at 550 F” 
because it’s impossible for any mechanical seal to 
operate under these conditions simultaneously. 
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PROTECTION 
FOR THERMAL 
INSULATION 


Foster’s entire operating organization 
including research, technical, production, 
sales and management are engaged in one 
endeavor only... keeping your thermal in- 
Sulation protected from fire, weather, chem- 
ical and physical abuse as well as other 
forces that can hinder insulation efficiency. 

Foster products for thermal insulation pro- 
tection are backed by fifty years’ experience 
in compounding products for heavy-duty pro- 
tective use. 

Every thought at Foster, every new Foster 
product, is aimed directly at prolonging the 


life of your heated and refrigerated insula- 
tions. And, therefore, practically every insul- 
ation-protection problem you may have—now 
or in the future—can be answered by some 
standard Foster protective system. 

Consult Foster and use the finest products 
known for thermal insulation protection. Save 

. . many times over... the wasteful cost of 
frequent repair and replacement. For litera- 
ture relating to your needs... see your Foster 
Sales Engineer or outline your insulation pro- 
tection problem in a letter or a phone call. 


SOLD BY AMERICA’S LEADING INSULATION DISTRIBUTORS AND CONTRACTORS 


INSULATi 2-2? 2S TECTION 


COATiy,. 


IS CO be 


BENJAMIN foster co. “ 


Division of Amchem Products, In¢ 


es 
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More comment 
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' To pressure switch 


Don't forget to eye your dots 


I almost went into orbit while trying to trace out 
your first pump control diagram. (Plant Electrical 
Fact File, Jan 1959, p 172). Finally came the dawn 
as I made up an elementary diagram, left, above, 
Your draftsman 
left out one important connection dot. Right? 


from your written explanation. 


I enjoy your Fact File and suggest it would add 
interest if you'd deliberately make such errors. 
They'd be dandy for use in teaching trouble-shoot- 
ing from diagrams. Another suggestion: How 
about making your regular diagrams easier to fol- 
low by including “elementary” companion dia- 
grams? Too, it would be helpful if you would 
assign numbers to identify each connection. 


A G Kervink, Buffalo, N.Y. 


Epiror’s NOTE: Reader Kervink surmised correctly 
that the important connection dot was left out by 
the draftsman. Truth of the matter is that we just 
weren't on our toes when the drawing came up for 
editorial check. 

Says Associate Editor Norm Peach, “If we should 
deliberately make an incorrect connection as an 
aid in teaching trouble-shooting, we’d have to let 
the reader know something was wrong, though we 
wouldn't tell him what it was.” Norm adds, “Here’s 
a sketch, above, right, showing corrected circuit, 
with connections numbered according to the sche- 
matic diagram supplied by Mr Kervink. A pair of 
diagrams such as this goes a long way in showing 
how a circuit gets a particular job done. 





New deal 


In the last paragraph of Mr Beardmore’s article, 
(“Torque-speed is your motor guide for boiler-feed 
pumps,” Jan 1959, p 64) the critical words are 
“high starting current.” These say that GE motors 
have high starting currents. 

But this isn’t the case. The article was intended 
to show that the increase in starting current was 
small and incurred only under extreme conditions. 
Mr Beardmore would prefer to have this thought 
expressed as follows: 

“Increasing motor resistance, which slightly re- 
duces full load speed, will provide ample additional 
torque for accelerating to full speed. Only when 
voltage is very low or where check valves open at 
unusually low speed will it be necessary to make a 
small increase, perhaps 5%, in starting current.” 

R J WYLIE 
Medium AC Motor & Generator Dept 
General Electric Co, Schenectady, N. Y. 


That's what makes horse races 


I was quite interested in what W C Burns had to 
say about aluminum for demineralized-water stor- 
age. (Plant problems, Jan 1959, p 176.) 

But apparently others disagree with his opin- 
ion. Several major utilities have standardized on 
aluminum tanks. And _ it’s 
commonplace in atomic energy laboratories, phar- 


condensate storage 
maceutical and chemical plants, industrial and aca- 
demic laboratories to store and handle their high 
purity water in aluminum tanks and piping. Tele- 
vision tube manufacturers also use aluminum 
tanks and pipe for this service to avoid introduc- 
tion of harmful heavy metal ions. Actual quoted 
price of aluminum tanks will vary with size, fab- 
ricator’s experience and how hungry fabricators 
are for business. SMJ should contact his nearest 
Alcoa office for names of experienced fabricators. 
E D Verink Jr, Manager, Chemical Section 

Sales Development Div, Aluminum Co of America 
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Why a Steam Trap Has to Handle “Air” 


Low temperatures and corrosion of equipment 
are often evidence of inadequate trap air venting capacity 


Air, with its load of oxygen and car- 
bon dioxide, has an unwholesome 
habit of interfering with the effi- 
ciency of steam heated units. If steam 
were always free of these undesirable 
companions, things would be a lot 
simpler for men-who-operate-plants. 
Because it isn’t, three unhappy situ- 
ations frequently occur: 


1. Operating temperatures are 
subnormal. This is a two-part prob- 
lem. First, an air-steam mixture has 
a lower temperature than pure steam 
at the same pressure—see Table A. 
Secondly, air can “plate out” on heat 
transfer surfaces as shown in Figure 
1. Under some conditions, such an air 
film will knock down heat transfer 
efficiency by as much as 50%. 


TABLE A—How air reduces steam 
temperature. 





Temp. Temp. of Steam Mixed With 
of Steam Various Amounts of Air 
Gauge with (% Air by Volume) 
Pressure) No Air 


Present 











Fig. 1. How air can “plate out” 
on heat transfer surfaces. This 
“insulation” drastically reduces 
heat transfer efficiency. Arm- 
strong trap operation creates 
turbulence in the equipment that 
prevents this. 














Fig. 2. Corrosion occurs when 
units are not kept continuously 
free of both condensate and air. 
Armstrong traps discharge both, 
at steam temperature, as fast as 
they accumulate. 











2. Corrosion rears its ugly head. 
Oxygen and carbon dioxide are real 
trouble-makers. CO» gas goes into 
solution in condensate, forms car- 
bonic acid and chews away at vul- 
nerable metal sections. Oz aggravates 
the situation. See Figure 2. 
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Fig. 3. When steam is turned 
on, it takes a trap with extra air 
venting capacity to provide fast 
heat-up. 











3. Heat-up is slow as a snail. Air 
has a picnic in units that are shut off 
periodically. Figure 3 pictures the 
problem. Lines and equipment liter- 
ally fill up with air. When the steam 
is turned on it can get in only as fast 
as the air gets out. 

Enter Steam Traps 

Curing these steam system ail- 
ments involves an operation some- 
times called a “trap transplant.” It 
consists of removing traps that don’t 
get the air out and replacing them 
with traps that do. 














Fig. 4. Air entering an Arm- 
strong trap passes through the 
bucket vent and accumulates in 
the top of trap. When trap opens, 
air is discharged along with con- 
densate. 











Figure 4 shows how an Armstrong 
inverted bucket trap continuously 
vents air. What the picture doesn’t 
show is a built-in plus-value of this 
trap’s design. An Armstrong trap 
opens suddenly, creating a momen- 
tary pressure drop and turbulence in 
the unit being drained. This breaks 
up air films and “pumps” air down 
to the trap so it can be vented. 

The vents in standard Armstrong 
trap buckets will pass all the air nor- 
mally encountered. In special cases, 
such as paper machine dryers, the 
vents are correctly sized larger at the 
factory to meet the requirement. 





Thermostatic 
vent closed. 


Thermostatic 
vent open. 


Fig. 5. Open float with thermo- 
static vent for off-and-on units. 
When trap is cold, vent is open, 
permitting air to blow through 
when steam is turned on. When 
steam reaches trap, heat closes 
thermostatic vent. Then, regular 
bucket vent handles all air com- 
ing in with steam. 











Open Float with 
Thermostatic Vent 


Super air-venting capacity is a 
must for fast heat-up of low pressure 
unit heaters, heating coils, steam 
headers and other units that are on- 
and-off. Figure 5 shows how the 
Armstrong open-float-with-thermo- 
static-vent trap takes care of this. 


* * * 


The 44-page Armstrong steam 
trap book covers other features of 
the Armstrong trap as well as its ex- 
cellent air handling characteristics. 
This catalog also discusses trap se- 
lection, installation and maintenance. 
Your local Armstrong Representative 
or Distributor will be glad to give 
you a copy. Call him, or write Arm- 
strong Machine Works, 8127 Maple 
Street, Three Rivers, Michigan. 


ARMSTRONG 


STEAM TRAPS 
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Length of material wound on a spool 


Here’s a quick way to estimate the length of belting, 
wire, rope or cable wound on a spool. This nomogram 
is based on the formula: 
0.0655 (D + d) (D-d) 
L= 
T 

where D is outer diameter of material wound on spool, 
in.; d is diameter of spool, in.; T is thickness of material, 
in.; L is length of material, ft. 

Example: Find length of rope wound on a spool with 
a diameter of 12 in. Overall diameter of the spool and 





material is 27 in. The diameter of the rope is 0.125 in. 

Add D + d = 39 in., and spot on the left-hand scale. 
Subtract D —d = 15 in., and spot on the right-hand scale. 
Connect with straight edge and locate intersection on the 
center scale. Next spot 0.125-in. thickness on left-hand 
scale and connect with intersection on center scale to 
find second intersection on right-hand scale. Connect this 
intersection with 65.5 on D + d scale and read the an- 
swer on the center scale, 307 ft. 


—S Sarva, Jackson, Mich. 


© POWER 
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This dollar-saving Solid Wedge Gate 


shows it pays to 


Specify JENKINS for 
STAINLESS STEEL Valves, too 


BECAUSE Jenkins puts an extra-measure 
of quality in this Fig. 1300 Solid 
Wedge, Inside Screw Gate Valve you 
will find it satisfies the needs of many 
services for which a more costly type 
often would be used. Look at the many 
superiorities in design and construction 
shown here. You'll conclude that it’s 
hard to beat Jenkins at making valves, 
no matter what the material. 

But no picture can show the quality 
of the castings . . . the precision 
machining . . . the rigid inspection and 
testing that have gone into this valve. 
All of these are as important as design 
and metal alloys in assuring long, de- 
pendable, economical valve service. 
And, all of them are up to the peak 
standards for which Jenkins has been 
known for almost a century. 


SEND FOR NEW CATALOG of 
Jenkins Stainless Steel Valves, in pat- 
terns and alloys that satisfy the re- 
quirements of practically all corrosive 
services. These Jenkins Valves meet 
valve industry specifications and the 
high standards established by leading 
users of stainless steel valves. 


JENKINS 
VALVES 


Sold Through Leading Distributors Everywhere 
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—— WHEEL of high strength malleable 
iron, designed for firm, cool grip 
and easy operation. 


SPINDLE of large diameter and 
dense structure has high resistance 
to wear and torsion strains. The 
threads precisely machined to cor- 
rect pitch and lead assure tight- 
ness, ease of operation and resist- 
ance to shearing stresses. 


~~ PACKING NUT is strong and deep 


for full thread engagement. 


“~ PACKING GLAND is a self-centering 
design to afford tightness without 
excessive friction on spindle. 


“PACKING — A Teflon ring in a 
large capacity box requires less 
frequent replacement. 


“PACKING BOX NIPPLE assumes 
thrust when closing valve. It is 
extra heavy, with hex flats larger 
than diameter of bonnet face to 

ge, prevent leakage. 


SPINDLE COLLAR, integral with 
spindle, is large and wide to resist 
_ thrust and shearing strains. 


“BONNET is a rugged unit, with 
accurately machined threads to 
assure tight joints with the body 
and packing box nipple. Top of 
wedge and corresponding face in- 
side of bonnet are machined to 
insure perfect spindle alignment 
and backseating for repacking 
valve under pressure. 

SOLID WEDGE is tapered equally 
on both faces. Lugs on sides of 
wedge engage guide ribs in body to 

reduce drag and minimize chatter. 

BODY has best combination of wall 

thickness and shell design to with- 

stand pipeline stresses. An inte- 
gral seat minimizes corrosive 
attacks. 


JENKINS BROS., 100 Park Avenue, New York 17, N. Y. 


Send the new 
stainless steel 
valve catalog 


Have a represent- 


ative call on me 


NAME & TITLE 
COMPANY 


ADDRESS 
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100 MORE TONS OF CHASE 
CONDENSER TUBE FOR LEADING UTILITY 


> 





Antimonial Admiralty Condenser Tube specified again 
as plant increases output to 620,000 kw. daily 


Key part of the $38,000,000 expansion program of a 
prominent Midwestern utility is its new split water box 
condenser. Vital “arteries” of the unit are the 100 tons 
of Chase" Antimonial Admiralty tubes used to cool the 
specially-treated water used in steam generation and 
to permit its use over and over again. Result is the 
elimination of costly water-treating facilities. 


Reason Chase tube was selected for this installation 
is two-fold. A similar installation has served without 
trouble of any sort for over a quarter of a century. And 
Chase Antimonial Admiralty Condenser tubes are 
compounded metallurgically so that they are proof 
against loss of zinc through corrosion. 


Your nearest Chase Representative is ready to help 
you with detailed answers to your specific condenser 
tube and heat exchanger tube problems. Or write to 
Chase at Waterbury 20, Connecticut. 


INSTALLING some of the more than 19,000 Chase Condenser 
Tubes used in the multi-million-dollar expansion of Mid-Western 
Utility's power generation facilities. Tubes will carry 70° 
ambient water, cool 150° steam at 1” absolute mercury. 


2 Chase # 


BRASS & COPPER CoO., watersuRY 20, CONN. 
Subsidiary of Kennecott Copper Corporation 


THE NATION’S HEADQUARTERS FOR ALUMINUM © BRASS © BRONZE «© COPPER + STAINLESS STEEL 
Atlanta Baltimore Boston Charlotte Chicago Cincinnati Cleveland Dallas Denver Detroit Grand Rapids Houston Indianapolis Kansas City, Mo. Los Angeles 
Milwaukee Minneapolis Newark New Orleans New York (Maspeth, L.!.) Philadelphia Pittsburgh Providence Rochester St.Louis San Francisco Seattle Waterbury 
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PULVERIZED 
COAL FIRING 
SYSTEM 





Because of their high over-all economy, 
KENNEDY Pulverized Coal Firing Systems 
were chosen for these power plants of 
the American Viscose Corporation. 


American Viscose Corp., Meadville, Pc. ; 
These are the most important reasons for the unusually 


héni Li 





high steam and power plant ec 
with the KENNEDY Pulverized Coal Firing System: 


only 


Prepares any solid fuel for most efficient com- 
bustion— bituminous, anthracite or fluid coke 
—high ash, moisture or pyrites or low grind- 
ability—handles the cheapest fuel available. 


Operates with lower maintenance and down- 
time than any other type of pulverizer—grind- 
ing media is replaced without shutdown— 
capacity and fineness remain constant always. 


Greater mill capacity and higher availability 
reduce the number of units required—save 
valuable power plant space. 


Higher over-all efficiency—less unburned 
carbon because of finer grinding—80-95% 
. ‘ through 200 mesh—maintained constant by 
American Viscose Corp. » a 4 
Lewistown, Pa. simple renewal of grinding media. 


High reserve of coal in the mill provides instant 
response to demand changes—the only type of 
pulverizer so adaptable to swinging boiler loads. 


Consult KENNEDY’s Power Specialists for more 
information and details, and for actual operating 
data which demonstrate the savings which have been 
made with KENNEDY Pulverized Coal Firing Systems. 








KENNEDY VAN SAUN 


MANUFACTURING & ENGINEERING CORPORATION 
American Viscose Corp., Front Royal, Va. 405 PARK AVENUE, NEW YORK 22, N.Y. FACTORY: DANVILLE, PA 
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Now’s the time to prevent freezing of heater coils... 
with Production Planned steam trapping 


By John W. Ritter, Test Engineer, 
SARCO Company, Inc. 


Freezing of heating coils usually takes 
place when outside air temperature is 
slightly below the freezing point, and it 
is most common in coils that have the 
steam supply controlled by a temperature 
regulator which keeps the outlet air tem- 
perature constant. Freezing can occur only 
when the coil becomes water-logged, and 
in this case the steam trap is often blamed 
for the trouble. 

'The discharge capacity of any steam 
trap depends upon the difference in pres- 
sure between the trap inlet and its outlet. 
If there is no pressure difference, the trap 
cannot remove condensate; and if inlet 
pressure is lower than outlet pressure, con- 
densate will be held back in the coil. 

There are three ways to avoid this diffi- 
culty. First, a pressure controlled bypass 
can be arranged around the temperature 
control valve to prevent heater pressure 
from falling below a preset minimum. 
This plan would make the temperature 
controller ineffective over part of the range 
of outside air temperature. 

A better solution is to install the steam 
trap well below the unit, and thus provide 
a hydraulic leg to enable the trap to dis- 
charge even with a vacuum in the steam 
space. An ample sized vacuum breaker 
should be installed at the top of the steam 
inlet of the heater. 

To compute the hydraulic head needed, 
use a figure of 3’ per 1 psi pressure differ- 
ential, For example, if the trap has the 
required capacity at 1 psi differential, the 
minimum head will be 3’, 

Thirdly, on new construction, the pre- 
heater can be divided into two sections. 
The first should be capable of raising the 
air to at least 32° under minimum outside 
air conditions. The second section should 
raise the air from 32° to the final tempera- 
ture. Full steam is supplied to the first coil 
at all times, while the second is controlled 
to maintain the final temperature needed. 
The first coil will not freeze because of the 
maintained pressure, nor will the second, 
because minimum air temperature is 
always above 32°. 


SARCO 


Air binding is impossible with this new Sarco Float-Thermostatic Steam Trap. Requires no adjustment 
when pressures change. Available in sizes of 34” and 1”, for steam pressures from 0 to 125 psi, 


A SARCO F-T Steam Trap 
will drain condensate completely 


Count on the Sarco Float-Thermo- 
static Steam Trap to discharge 
condensate practically at steam tem- 
perature, continuously and without 
shock. Sarco F-T’s do not cause pres- 
sure fluctuation while discharging. 

For production planned trapping 
of heating coils, with accurate tem- 


perature control, use the new Sarco 


Float- Thermostatic 
Thermostatic 








COMPANY, INC. 
635 Madison Ave., New York 22, N. Y. 


STEAM TRAPS * TEMPERATURE CONTROLLERS * STRAINERS °¢ 
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Liquid 
Expansion 


Steam Trap Type F-T. 

Write for Technical Bulletin T502 
on prevention of freezing in heater 
coils. You'll also receive a bulletin 
on Sarco F-T Steam Traps. 

Remember that Sarco can give 
you impartial advice on steam trap- 
ping because only Sarco makes all 


5 types. 5968-B 


Thermo- 
Dynamic 








Only Sarco makes all 5 types: 
Thermostatic ¢ Liquid Expansion * Float Thermostatic 
Thermo-Dynamic ¢ Bucket 


HEATING SPECIALTIES 
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You can expect more 
from Harbison-Walker 
Refractories 

...and get it! 


: { ~ 

2 Sines 

: 4 é | 
VA fea 


Sarre. 





* 

It’s the combination of the finest raw mate- 

rials from extensive mineral resources, the 

most modern plants and manufacturing pro- 

cedures and the comprehensive research 

facilities that enables Harbison-Walker to 

produce refractories that can be depended 

upon for long and predictable service. 

The superior manufacturing skills and 

broad experience along with the highly per- 

fected quality control program are other 

exceedingly important factors in the fulfill- 

ment of the best refractories practice. Appli- 

cation engineering is based upon thorough 

familiarity with the requirements of all kinds 

of industrial furnaces and the potentialities 

of all the types and classes of refractories. 

By these highly developed techniques, World’s Most 

2 Harbison-Walker provides the refractories Complete Refractories 

Leadership which assure superior service. Service 
in refractories 
through 


constant research  HARBISON-WALKER REFRACTORIES COMPANY 


Garber Research Center And Subsidia ries 
GENERAL OFFICES PITTSBURGH 22, PENNSYLVANIA 
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for all around 


Fuel Satisfaction* 





CONTACT THESE 
GF « COAL BUREAUS 


ROANOKE 

N&W Coal Traffic Dept. 

Telephone Diamond 4-1451 
Ext. 3313, 423, 3249, 3732 

Roanoke, Virginia 


For top efficiency, you need a coal that exactly 
suits your needs and your equipment. 
Frequently a minor change in the type of coal 
you use can result in a major savings. 


) 
Regardless of your coal needs . . . whether $33 Cheat 


833 Chamber of 
Commerce Building 


CARRIER OF 


100 


for heat, power, metallurgy, chemistry, or special 
purpose . . . there’s a N&W coal to meet your 
specific requirements. Without obligation, a 
Norfolk and Western coal expert will analyze 
your needs, suggest any changes that will in- 
crease efficiency, and work with you cheerfully 
in any other way that can be helpful. Just 
contact one of the bureaus listed at right. 


Coals mined along the Norfolk and 
Western are processed by the most 
modern methods and dependably 
transported by the N&W. For export 
and coastwise use, N&W piers at the 
Port of Norfolk, on famed Hampton 
Roads, offer the most extensive, up-to- 
date coal-handling facilities. 


Novfotk... Westeve. 


RAILWAY 


FUEL 


SATISFACTION 


CHICAGO 


Chicago 3, Illinois 


CINCINNATI 


Cincinnati 2, Ohio 
CLEVELAND 
Room 722, 
Cleveland 13, Ohio 
DETROIT 

1514 Book Building 
Telephone 

Detroit 26, Michigan 
ST. LOUIS 


Telephone MAin 1-11 
St. Louis 1, Missouri 





Telephone Liberty 2-2229 
Boston 10, Massachusetts 


660-664 Marquette Building 
140 S. Dearborn Street 
Telephone RAndolph 6-4634 


913 Dixie Terminal Building 
Telephone DUnbar 1- 


1325 


The Illuminating Building 
Telephone MAin 1-7960 


WOodward 1-2340 or 1-2341 


2059 Railway Exchange Building 


80 


WINSTON-SALEM 
1105 Reynolds Building 
Telephone PArk 2-7116 
Winston-Salem 1, North Carolina 


* Fuel Satisfaction is the name given 


the many superior 


all-purpose 


Bituminous Coals mined along the 


Norfolk and Western. 
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Specify POWELL 
PRE SSURE SEAL GATE VALVES 


) 


In all sizes-—-600, 900, 1500, 
2500 Pounds and Higher. Globe, Angle 
and Check valves also available. 


Pressure Seal Gate Valves, made the 
Superior Powell way, offer many 
advantages——-including: 


* Streamline flow passage——making 
possible maximum flow with 
minimum turbulence. 


Outstanding simplicity of design, 
smooth body contour and weight 
reduction-——assuring easier 
installation, greatly reduced 
insulating costs, and a marked 
Saving in space. 


For all your flow control require-— 
ments—-water, oil, gas, air, steam, 
and corrosive fluids——Powell has 
the right valve in the right size 
and the right metal. Consult your 
local Powell distributor or write 
directly to us. 


Hit 


THE WM. POWELL COMPANY 
Dependable Valves since 1846 
Cincinnati 22, Ohio 





POWELL...world’s largest family of valves 
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Technical briefs ... Latest engineering 





Subcritical, supercritical 
once-through boilers pass 
test milestones 


Initial operating experience with monotube once- 
through boiler at subcritical pressure, / D 
Williamson, The Dayton Power and Light Company 
The first subcritical once-through boiler in the 
U.S. has been operating at the F M Tait Station of 
The Dayton Power and Light Co since June 12, 
1958. Designated Unit No. 4, the boiler-turbine is 
130-mw capacity at 2400 psig, 1050/1000 F, and 
designed to burn low-grade strip coal. 

Two other firsts go along with this unit: (1) 
First use of fire-resistant hydraulic fluid in Sulzer 
control system (2) first welded condenser tubes. 

Main problems to date have been air entrain- 
ment in control fluid, distorting of stainless-steel 
sheets in deaerator, bulging and cracked generator 
tubes. In each case the difficulty has been corrected 
or will be at the next scheduled outage. Other 
troubles fell under those normal to the first oper- 
ating period of a new unit. 

Operation of unit and the way it differs from 
standard boilers are discussed in detail. Author 
points out that favorable features of unit so far 
give promise of a successful operating future. 


ASME paper 58-A-286 


Thermal performance of the Philo supercritical 
unit, A S Grimes and J A Tillinghast, American 
Electric Power Service Corporation 
When Unit No. 6 at Philo Station went on line in 
March 1957, plans were already in the hopper to 
run extensive heat rate tests. These tests took place 
in July 1957. Further tests were run during the 
first part of 1958. 

The July tests showed a heat rate of 8824 Btu 
per hr at 114-in. backpressure and steam at 4500 
psi, 1150 F with 1050 F and 1000 F reheats. Heat 
rate includes auxiliary power of 12,900 kw. Tests 
in 1958 disclosed a heat rate of 8886 Btu per hr, 
including 11 startups from Nov 1, 1957 to May 31, 
1958, and hot restart tests in Jan 1958. 

Major problem during this period was operation 
of high-pressure feedwater pumps. Original seals 
bound and were replaced by conventional sleeve 
type bushings requiring large amounts of cool con- 
densate to prevent flashing. Tests showed pumps used 
1000 kw more than first estimates. A second prob- 
lem involves copper deposits on turbine blading. 





Directions for ordering these papers on page 110 


More than a year’s operation indicates special 
precaution must be taken in the areas of water 
chemistry and mechanical design so benefits from 
supercritical conditions are not tempered by addi- 


tional cycle losses. ASME paper 58-A-297 


Heat balance 


Power heat balance considerations in design and 


operation of industrial plants, J / Hudson, E | 
du Pont de Nemours and Co, Inc 

Relation between design of process equipment and 
power-service facilities is one of the keys to an 
economical plant. “Power services” refers to elec- 
tricity, steam, refrigeration, compressed air, water 
of different qualities and other utilities supplied 
by industrial power plants. Author uses typical 
examples to illustrate the influence of different fac- 
tors affecting services selected. 

Once equipment is installed and operating, use 
of a performance rating supplies a measuring stick 
for judging relative plant operation. A triple-ob- 
jective system used by du Pont is discussed, includ- 
ing what factors are and are not used to measure, 
how these factors are weighed and how they are put 


to use. ASME paper 58-A-166 


The utilization of waste heat, J H Potter, Stevens In- 


stitute of Technology 

Sound waste-heat projects are generally built around 
continuous rather than batch operation processes. 
Justification for waste-heat recovery depends on: 
(a) improving the process (b) contributing to the 
improvement of a larger system of which the process 
is a part (c) providing external services (d) com- 
binations of these three factors. 

Discussion of various apparatus used in waste- 
heat cycles points out different possibilities and 
cycles, Present trend in use of waste heat indicates 
fewer cycles will be used for power generation. 
Also, greater heat-recovery effort will be made 
where energy can be returned to the process. Sim- 
pler apparatus and equipment that can best use 
higher temperatures will be sought. ASME paper 


58-A-167 


Circuit breakers 


The X/R method of applying power circuit break- 


ers, J E Skuderna, U.S. Bureau of Reclamation 

In 1954 an AIEE Working Group proposed a new 
basis for rating power circuit breakers. Later 
another Working Group recommended using mul- 
tiplying factors for calculating fault currents so 
the characteristics of the Rated Short Circuit Cur- 
rent (a combined rating of making, latching and 
interrupting current ratings) could be compared 
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developments for busy power men 


15 papers for you on: 
HEAT BALANCE 
FUELS AND FUEL SPRAYS 
MOTOR PROTECTION 





with the decrement rates for symmetrical and 
asymmetrical fault currents on high-voltage sys- 
tems. Finally, a third AIEE group was formed to 
consider a simplified method for making these com- 
parisons. This new method is called the X/R 
method and was proposed by the author. 

Paper gives the basis of the Y/R method, shows 
how to calculate 3-phase and line-to-ground faults 
and how to apply circuit breakers. Comparison is 
made between this and the multiplying factor 
method with advantages and disadvantages of both 
explained. A/EE paper 59-41 


Some improvements in high-speed circuit break- 


ers, C I Clausing, 1-T-E Circuit Breaker Co and 
DI Bohn 

Design factors of first importance governing de- 
sign of a circuit breaker (high speed, current-lim- 
iting anode type breakers for protecting mercury 
arc rectifiers) are minimum contact parting time, 
minimum arcing time and most desirable closing 
means. Using this list as a starting point, the au- 
thors describe the steps leading to development of 
a new breaker. 

The armature is made of three segments placed 
side by side. They achieve the same result as a 
long slender armature in an air gap between two 
magnetic poles, namely, combining minimum arma- 
ture mass and a large holding force. A special blow- 
out coil added to the arc chute has no external iron 
circuit, arc transfer or secondary blowout coils, but 
blowout flux is present whenever current is flowing. 

A motor, driving through a gear train and slip 
clutch, operates an overcenter toggle for closing 
the breaker. A control relay starts the motor which 
then drives the toggle against a stop after which 
the motor coasts to a stop with the clutch slipping. 


AIEE paper CP-59-254 


Motor starting lamp flicker on open-delta trans- 


former banks, / C Neupauer, Westinghouse Elec- 
tric Corporation and C L Smith Jr, Light, Water and 
Sewerage Dept of City of Griffin, Griffin, Ga. 
Open-delta transformer banks fit well in installa- 
tions serving large single-phase loads and small 
3-phase loads from the same bank. Also, they 
provide the most economical arrangement for this 
service. A drawback, however, is that there is lit- 
tle information indicating the expected voltage 
fluctuation when motors are started from these open- 
delta transformer banks. Purpose of this paper is 
to provide such data. 

Studies so far show leading connections produce 
less lamp flicker than lagging connections when 
motors are started. Also, you can control the 
amount of flicker by increasing transformer sizes, 
conductor sizes or by applying reduced voltage 
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starters. Finally, the kva ratings of helper trans- 
formers has little effect on flicker voltage. 

Equivalent circuits were worked out (and in- 
cluded in the paper) to ease the job of analytical 
studies. AJEE paper 58-1172 


Motor protection 


Squirrel-cage motor characteristics useful in set- 


ting protective devices, F R Karr, Westinghouse 
Electric Corporation 

Starting or acceleration period, stalled or locked 
rotor and running overload are three operating 
conditions which can damage a squirrel-cage motor. 
If the accelerating time exceeds 135% of the rec- 
ommended locked-rotor time the application should 
be reviewed. A method is given for calculating 
accelerating time using speed-torque curves and a 
relatively simple formula. 

For applications approaching locked-rotor con- 
ditions—long accelerating periods of high inertia 
loads—the application engineer should get together 
with the motor designers to make sure the motor 
applied is properly protected. Paper discusses 
locked-rotor time and running overload from a 
protection viewpoint along with accelerating time. 

Several examples are spelled out in the appendix 
for calculating acceleration time and effect of over- 
load on insulation. These can be used as a guide 
to indicate possible trouble spots in motor appli- 
cations. AIEE paper 59-13 


Factors influencing starting duty of large induc- 


tion motors, V J Picozzi, General Electric Co 

Since control engineers are usually familiar with 
the full-load characteristics of induction motors, 
emphasis is on starting conditions. 

Under stalled conditions a large induction motor 
is generally limited by the maximum safe rotor 
temperature rather than the maximum safe stator 
temperature. Safe stall time depends on the motor 
design; for large induction motors it varies from 
4, sec for 4000 hp to 20 sec for 250 hp. For a given 
connected WK? and no load torque, rotor heating 
is independent of accelerating time; load torque 
increases rotor heating during acceleration, as does 
reduced voltage acceleration. Another danger of 
reduced voltage acceleration is the possibility of 
the motor sticking at some speed below maximum 
torque, resulting in cracked bars and end rings, loos- 
ened rotor core, melted rotors—all from overheating. 

A NEMA table (included in the paper) defines 
safe load WK? for given horsepowers and speeds 
and equals a basis of good application. Departures 
from this are special designs and application of 
wound-rotor motors should be considered, AJEE 
paper 59-38 continued 
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for accurately 


metered water 
treatment 




















Want low initial cost, design simplicity, accurate control and 
minimum maintenance cost? Get them all with American 
Series 100 controlled capacity pumps! = 











Series 100 pumps move specific volumes of fluid with a repetitive 
metering accuracy of + 1%, when operating between the limits of 
10% to 100% of stroke length. A screw adjustment on the crank pro- 
vides easy, accurate stroke regulation for capacities ranging from 
.65 gph to 13.10 gph at a maximum pressure of 1000 psi on Series 100 
Simple model. Duplex models have double that capacity. 

e Spherical self-aligning bearings on crank and crosshead 
handle greater radial and axial thrust loads 
Nylon dust covers keep dust and dirt from bearing surfaces 
Crossheads of hardened and ground steel ride on cast iron 
Easily adjusted screwed packing glands 
e Interchangeable liquid ends 
e Heavy duty reducers 
e NEMA frame motors 


These quality features make American controlled capacity propor- 
| tioning pumps the most dependable, economical answer to your water 
INCOAPORATED (ESTABLISHED FB368 


treatment needs. , 
® 
AMERICAN @ 
meee Civision 
13500 esta se AVE, g PHILADELPHIA ti eee 


METER COMPANY 
jee ea, 2 aREMNTTRR 


ack Waits 
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Reserve load 


Determination of reserve and in- 
terconnection requirements, HD 
Limmer, Public Service Electric and 
Gas Company 
The probability of loss of load is 
a measure of the reliability of a sys- 
tem. A medium-sized digital compu- 
ter can be programmed to calculate 
conveniently the effects of machine 
sizes, machine - outage rates, load- 
forecast accuracy, scheduled mainte- 
nance and the load-duration curve. 
The author believes the following 
conclusions to be generally correct: 
(1) In the range of generally ac- 
cepted reasonable values of probabil- 
ity of load loss, the latter decreases 
very rapidly with small increases in 
interconnection capacity. (2) The 
assumptions concerning the forecast 
accuracy are the most influential in 
determining the probability of loss 
of load, given a fixed number of in- 
terconnections and amount of reserve 
capacity. (3) The use of excessively 
large generators causes an appre- 
ciable increase in the interconnection 
capacity requirements, or in the sys- 
tem generating-reserve requirements. 
(4) Minor changes in generator 
outage rate have little effect on the 
probability of loss of load. (5) For 
typical systems studied to date, a 
combined generation and intercon- 
nection reserve of 22 to 26% is 
required if three - year - forecasting 
errors up to + 10% are taken to 
be possible. Reserves of 30 to 35% 
are needed if forecasting errors up 
to + 19% are considered possible. 
AIEE paper 58-139 


Determination of reserve gener- 
ating capability, H Halperin and H 
A_ Adler, Commonwealth Edison 
Company 

Reserve generating capability stud- 
ies of the type described in this paper 
have been used for two main pur- 
poses: (1) to furnish management 
with evaluations of reserves corre- 
sponding to varying degrees of 
reliability for use in determining 
required additions to generating ca- 
pacity (2) to provide a basis for 
comparison of alternative plans for 
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Flexitallic Spiral-Wound Gaskets are 
bought for what they do... and keep 
on doing ... in pipe lines and pres- 
sure vessels across almost all industry. 


Flexitallic Gaskets are the safe seal, 
preferred by engineers since the de- 
velopment of the original Flexitallic 
Spiral-Wound construction in 1912. 


In confining fluids at high pressures, 
and high temperatures, engineers 
know and depend on Flexitallic Gas- 
kets because: 


e The compression characteristics 
for a given series are always re- 
lated to the bolting load for that 
series. 
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SAFE SEALING WITH FLEXITALLIC 


a tradition with engineers since 1912 


; *Flexitallic is a registered tradename 
Look for Flezitallic Blue it’s our exclusive blue-dyed Canadian asbestos filler, 


e With the gasket design deter- 
mined, exacting mechanical con- 
trols assure that manufactured 
gaskets conform to specification. 


To get this unvarying standard of 
quality in Spiral-Wound Gaskets, 
look for the blue dye in the Canadian 
asbestos filler — Flexitallic Blue, the 
mark of an engineered Flexitallic 
Gasket. 


FLEXITALLIC GASKET CO. 
8th & Bailey Sts. Camden 2, N.J. 


bs ae 


SPIRAL-WOUND GASKETS 





OR PIPE FLANGES, PRESSURE VESSELS AND PROCESS EQUIPMENT 


No one else can make a Flexitallic Gasket 
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newest ELLIOTT 
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lightweight! air-driven! 


Me 


PISTOL-GRIP 
easy 
fo handle 


y 
one operator 


CHROME- 
Y 


Mi 
SHAFTING 
(Aircraft 


quality) 
for greater 


rigidity 


FLUSHING 
ACTION 
hole near 
drill tip 
eats 


an 
flushing water 


for condenser and heat exchanger tubes 


Lightweight. Powerful. Air-driven. 
Trigger-action control with speed 
governor to prevent shaft-whip. High- 
speed motor reduced through plane- 
tary gears to 1500 rpm. Integral 


ZY, 





water-feeding attachment with finger- 
action valve which controls flow of 
cooling water into hollow shaft and 
drill or brush. Built-in oil reservoir. 
Send for tube cleaner bulletin Y-48. 








DRILLS AND BRUSHES 
FOR VARIED NEEDS 
Brushes for light de- 
posits. Four types of 
drills clean light, hard- 
heavy, hard-light, and 
gummy deposits. 





SUSPENSION TYPE 
Air, steam or electric 
heavy-duty motor, for re- 
moving hard, heavy de- 
posits. Ball bearings ab- 
sorb thrust in either 
direction. 





ELLIOTT JIFFY GUN 

For extra-fast cleaning 
of light deposits in tubes 
Y% in. to 1% in. Air or 
water pressure shoots 
nylon brushes or rubber 
plugs through tubes. 








7 ELLIOTT 


Lagonda Plant— Springfield, Ohio 


Yo-1 
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system development, such as the ef- 
fect of varying the size of units upon 
required reserve or the value of 
power supply over interconnections 
in place of increasing the owned 
generating capacity. 

This basic approach has been de- 
veloped to make reserve studies for 
the conditions and requirements of 
a large system: 

(1) Determine by probability meth- 
ods the expected frequency and du- 
ration of forced outages of generating 
capacity. (2) Schedule overhauling 
according to the “constant risk” prin- 
ciple. (3) Evaluate the required re- 
serve capacity on the basis of esti- 
mated 12 monthly peak loads in a 
given year instead of the yearly 
maximum demand only. (4) De- 
termine a monthly peaking factor to 
take into account the effect of varia- 
tions in daily (weekday) peak loads 
within each month on the required 
reserve. 

(5) Evaluate help during emergen- 
cies from power supplied by other 
utilities, from emergency loading of 
generating -station equipment, and 
from dropping interruptible loads. 
(6) Establish criteria of reliability on 
the basis of frequency of emergencies 
that system must be able to meet 
without voltage reduction or loss of 
load. (7) Make no specific allow- 
ance for possible deviations from 
forecast loads, with the understand- 
ing that calculated reserves are min- 
imum recommended values. They may 
be increased by management, if de- 
sired on the basis of an overall evalu- 
ation. AIEE paper 58-126 


Fuels 


Induced air flows in fuel sprays, 
H Binark, Technical University of Is- 
tanbul and W E Ranz, University of 
Minnesota 

Air is an important component of a 
spray, particularly a fuel spray. Var- 
ious rate processes in sprays are 
associated with and dependent on 
turbulent, convective, and diffusive 
transfer of heat, mass, and momentum 
between spray droplets and ambient 
gas. Since the exact nature of the 
dynamic conditions in the spray zone 
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Atomics International technician with countercurrent distribution apparatus used to study moderator-coolant for Organic Power Reactor. 


Begin with the knowledge of experienced scientists... 
conduct a seven-year research and development program 
.. collect a wealth of solid operating experience. Result: 
GUARANTEED PERFORMANCE of a nuclear power reactor, 
designed by Atomics International to help meet the world’s 
power needs. 

This is the ORcANIc Power REACTOR—outgrowth of 
research and development on the organic system and opera- 
tion of the Organic Moderated Reactor Experiment (OMRE) 
conducted by Atomics International for the U.S. Atomic 
Energy Commission. 


Outstanding advantages of the ORGANIC POWER 
REACTOR: Low capital investment * Low cost opera- 





= How do 


youguarantee 
an atom? 


tion * High inherent safety and flexibility + Reliability 
resulting from 
* Non-corrosive moderator coolant * Low pressure system 


* Conventional, off-the-shelf components and materials 
* Easy access during operation 


Atomics International is ready to furnish complete 
Orcanic Reactor electric power plants, including fuel 
elements, in a wide range of power levels. An experienced 
field staff will assist with initial plant operation, personnel 
training and maintenance procedures. 

For details contact: ATOMICS INTERNATIONAL, Canoga 
Park, California, U.S.A. Cable address: ATomics. 


ATOMICS INTERNATIONAL 


A DIVISION OF NORTH AMERICAN AVIATION, ING 
PIONEERS IN THE CREATIVE USE OF THE ATOM 


Other offices in: Washington, D.C., U.S.A.; Geneva, Switzerland, Affiliated with: INTERATOM, Bensberg/Cologne, Federal Republic of Germany 
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PLATE FABRICATION 
FOR POWER PLANTS 


Whatever your requirements in fabricated plate, sheet 
or structurals for power plant use. . . call on experts! 


Kirk & Blum has fabricated a variety of power plant needs 
as big as the mammoth breeching section shown here. In 
a 150,000 sq. ft. plant, with crane capacity to 25 tons, 
Kirk & Blum has complete facilities to produce, pre- 
assemble and load the largest fabrication. Kirk & 

Blum has the men, materials and experience to do 

the job quickly and economically. 


For detailed literature, write: The Kirk & Blum Mfg. Co. 
3233 Forrer St., Cincinnati 9, Ohio 
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that control transfer rates has not 
been studied extensively, a series of 
experiments was run to demonstrate 
qualitative and quantitative aspects of 
induced air flow in and near the pen- 
etration zones of hollow- and solid- 
cone sprays. 

Effect of liquid-supply pressure, 
spray-cone angle and nozzle size and 
a comparison between water and fuel- 
oil sprays is discussed, along with air 
flows in both hollow-cone and solid- 
cone sprays. ASME paper 58-A-284 


The effect of fuel types and ad- 
mission method upon combustion 
efficiency, H N McManus Jr, Cor- 
nell University, W E Ibele and T E 
Murphy, University of Minnesota 
Little information of a basic or ap- 
plied nature has appeared about use 
of the fuel vaporizer in aircraft gas 
turbines. Therefore a burner yielding 
maximum flexibility of air-admission 
patterns was constructed and operated 
with gaseous, spray and vaporized 
fuels. An atomizing fuel nozzle and 
a vaporizing tube were used in the 
burner. 

Effect of combustion-chamber length 
for the three different fuel admis- 
sions upon combustion efficiency was 
studied under idential combustor 
geometry and similar air-flow pat- 
terns. Also, the effects of fuel-air 
ratio and full-section velocity and fuel 
volatility were examined. 

Vaporizing-tube burner proved su- 
perior to the spray nozzle in combus- 
tion efficiency. However vaporizing 
tube performance fell off with de- 
creased fuel volatility while spray noz- 
zle was unchanged and even improved 
when used with kerosene. Test pro- 
cedure and other results are given 
in detail. ASME paper 58-A-128 


Miscellaneous 


Operation experience with com- 
mand-type load-frequency con- 
trol equipment, VW D Wilder, Ni- 
agara Mohawk Power Corp 

Load - frequency control equipment 
installed at Niagara Mohawk adjusts 
the output of two steam-generating 
stations to meet load swings within 
the Western Div and to maintain the 
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Now! From Annin 
the Finest in 
Electro-Pneumatic 
Actuators 


Annin’s Model 30,000 The Model 30,000 has been developed to provies process 


engineers with a practical transducing element for con- 


transducer, coupled with the Annin ore ee ee cune Tt cubadice only four back 
Demeter, qiees yom-gpeniie = Sa ctscat and intention Tho elas Sheee-aanane 

range of adjustment, unequalled ince for cpiit ranve and sequencing applications, Absence 
Stability, amd expeptiomal §— sicncontrinate tolow maintenance. Linanrity and astaraey 


reach a new high in electro-pneumatic transducing with 


dynamic characteristics the Modet 30,000. Technical data on request 


Send for your copy THE ANNIN COMPANY Division of The Annin Corporation 
of Annin’s new Catalog 1500-D 1040 S. Vail Ave., Montebello, California 
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“A VERY EFFICIENT CRUSHER; requires a 
minimum amount of maintenance.” 


A Midwest Power Plant engineer made this comment and gave the 
information below about the operation of their American AC 3-E Rolling 
Ring Coal Crusher. 


Total Tonnage Reduced Over 4,000,000 tons 

20% Nut (3” x 1%” 
Feed 80% athe A “") 
End Product Minus %” 

Performance reports like this are standard on American Crushers. 
Each crusher is custom-built to suit your requirements. The American 
performs as an efficient crusher, producing high tonnage at slow operat- 
ing speeds—saving power and maintenance. The manganese steel 
shredder rings are reversible for double life, crushing chambers have re- 
newable liners, and housings are sectional for easy accessibility to rotor, 
and machined for a dust-tight fit. These, and many other features have 
been developed throughout 50 years of experience. 


Our engineers will analyze your reduction problems and make recom- 
mendations of the correct size and type of crusher. No obligation, of 
course. Write for literature, stating your t ge requirements. 





“When you figure costs—the best results come 
from American Rolling Ring Coal Crushers” 


ULVERIZER COMPANY 


SAINT LOUIS 10, MISSOURI 
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scheduled net input or output to or 
from the division over four major 
interconnections. Incremental load- 
ers keep the generating plants loaded 
economically. Load increases are al- 
ways assigned to the generating units 
with the lowest incremental cost at 
the time. Reductions in output are 
directed to the generators producing 
the highest incremental cost energy. 
Equipment for adjusting frequency 
set point and frequency bias is also 
provided. 

Operation to date has been excel- 
lent and maintenance experience has 
been good. AIEE paper CP-58-930 


Power-system planning econom- 
ics, A J] Wood, General Electric Co 
In discussing the role of economics 
in power-system planning, many top- 
ics and related subjects must be 
considered. These include such im- 
portant areas as the effect of infla- 
tion and the evaluation of the cost of 
system losses. 

This paper is confined to a simple 
discussion of the place of economic 
evaluation in power-system planning. 
It illustrates, by a transmission-eco- 
nomics problem, that the economic 
choice between several alternatives is 
that plan which has the lowest pres- 
ent worth of all future revenue re- 
quirements. Further, it shows that 
the engineering economic evaluation 
consists basically of two relatively 
simple steps: estimating the annual 
costs and calculating the present 
worth of these annual revenue re- 
quirements. AJEE paper CP-58-870 





TO OBTAIN COMPLETE TEXT 


Material for these abstracts 
comes from the following sources 
unless otherwise stated. Order 
complete paper from source, not 
Power. 

American Society of Mechani- 
cal Engineers. Identified by ini- 
tials ASME and obtainable 
through ASME, 29 W 39th St, 
New York 18, New York. 

American Institute of Electrical 
Engineers. Identified by initials 
AIEE and obtainable through 
AIEE, 33 W 39th St, New York 
18, New York. 
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in heavy-duty 








ALUMINUM BEARINGS 
Roll with the punch of 
each stroke to distribute load 





, 
4 


& 
SEALED FRAME 


Keeps dirt out © Keeps oil in 
Keeps wear down 





—_— 





AIR-CUSHIONED 
CHANNEL VALVES 
Highest efficiency ¢ Exceptional 

durability * Quiet operation 





FULL FORCE-FEED 
LUBRICATION 
Filtered oil under pressure 
to all bearing surfaces 











exclusive air-cushioned 





action means long life, high 





efficiency and quiet operation 


The air-cushioned I-R Channel Valve is 
the greatest advance ever made in com- 
pressor valving, and is entirely different in 
principle and design. No other valve can 
approach its efficiency, quietness and al- 
most unbelievable durability. The Channel 
Valve has eliminated the major problem of 
impact, without using heavy parts which 
kill efficiency or frail elements which soon 
break or wear out. 


The Channel Valve is actually a com- 
bination of several small valves — each 
channel with its bowed leaf spring oper- 
ates individually over a corresponding 
slot-shaped port. The channel lifts straight 
up in the guides without flexing; opening 


is uniform over the full length of the port, 
giving uniform air velocity without turbu- 
lence. The cushioning takes effect when a 
small volume of air is trapped between 
the channel and its leaf, causing the chan- 
nel to float silently to a stop. 


Channel Valves are a product of 
Ingersoll-Rand’s own valve research and 
manufacturing departments, and consti- 
tute only one of the quality features which 
have given the I-R compressor line its 
reputation for excellence. For more infor- 
mation about compressors for any service, 
from 2 to 7500 hp, call your I-R repre- 
sentative. 


fk] Ingersoll-Rand 
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11 Broadway, New York 4, N. Y. 
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these EXTRA-VALUE FEATURES 
| mean top performance and economy 
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ESH 
20 to 150 hp. 
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PHE 
75 and 100 hp. 
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xXLE 
125 to 350 hp. 








400 to 2000 hp. 
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xPV 
200 to 1500 hp. 
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ARE YOU INTERESTED... 


in keeping up to date? 
in doing a better job for your company? 


in preparing for that bigger job when it comes? 


IF THIS COPY OF POWER IS NOT YOUR OWN— 
YOU ARE BEING UNFAIR TO YOUR AMBITIONS 


Since it doesn’t belong to you... 
you can’t save articles or advertisements that have a special appeal. 
you can’t use the postage-free Reader Service Card to get information or free literature. 


you can’t file copies away for future reference. And you can’t use the annual index of articles 
because you don’t have back issues. 


you can’t read it at your leisure (over a period of weeks, if you choose)—or at home, if you like. 


A personal subscription to POWER can help you achieve your goals. 
Your own 3 year subscription costs you so little. 


36 idea-packed issues including: 
15 Famous Power Special Handbook Reports 
21 Today’s Development Reports 
3 Annual Indices of Articles by Subject Matter 


Simply fill out the postage-free card enclosed in this issue and drop it in the nearest mailbox. 
We'll bill you later. 





POWER—Subscription Manager ‘ OR 
330 West 42nd Street (Please check only one) 
New York 36, N. Y. — Xx-37 O x-49 If you use this coupon and save us the cost of 


0] X-48 [] X-50 billing by enclosing your check or money-order 


Please enter my subscription to POWER for 3 years (36 issues) for $10 (U.S. & (made out to McGraw-Hill Publishin Com- 
U.S. Possessions Only). Since | am enclosing payment please send me the free g 


handbook checked above. (I prefer 1 year at $5 for U.S. subscribers, including free pany), we'll send you free of additional charge 
book. []) . 
your choice of ONE of these free books— 


X-37_ POWER Handbook (Parts | & II) 


Addr Hom ‘ 
- = “nel X-48 Manual of Practical Engineering Data 


X-49 Library of Practical Power Generation 


City Zone State ° ° ° 
(Boilers, Turbines, Diesels) 


Company Number of Employees X-50 Practical Power Service Library (Pumps, 


Major Product or Service Motors, Fuels) 


(Canada $14 for 3 years—All other foreign $40 for 3 years) 
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3 Tips for Low Maintenance 
in Automatic Regulating Valves 








Spence ET124 Temperature Regulator 


No engineer has to be told that down- 
time of regulating valves is costly—and 
a nuisance. 

Nowadays the men who keep these 
valves operating want to make sure 
they aren’t stuck with a maintenance 
headache for the life of their valves. 
That’s why we are outlining this sim- 
ple check list which covers three im- 
portant features which keep mainte- 
nance costs down. 


1. Stuffing boxes are probably the num- 
ber one time consumer in valve main- 
tenance. No matter how you figure it, 
repacking stuffing boxes is costly. 

That’s one reason Spence uses a “‘bal- 
anced” diaphragm construction which 
eliminates stuffing boxes. Simple stem 
guiding and large metal diaphragm op- 
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eration reduce sticking and binding to 
a minimum. 


2. Another problem is replacement of 
seats and discs when they've been cut 
by steam. Today you can forget about 
this problem entirely by insisting on an 
unconditional guarantee against wire- 
drawing. Spence, for instance, uses 
SECO Metal seats and discs and gives 
such a guarantee. 


3. Any valve designed to control tem- 
perature and pressure within tight lim- 
its can be affected by dirt in the steam 
lines. You can’t get a guarantee against 
this, but you can specify a valve that 
makes trouble shooting easy. Here’s 
the tip: 

Make sure your regulating valve is con- 
trolled by an external pilot. If trouble 


Spence ED Pressure Regulator 


develops, it is easy to find out if it is in 
the pilot or the main valve with a sim- 
ple test. 


If the trouble is in the pilot, you can 
remove it without taking the main 
valve out of the line. 
The quickest way to get the regulator 
working again is to install a spare pilot. 
This is easy—and in the Spence design 
it is not expensive to carry spare pilots. 
Spence pilots fit all sizes of Spence 
main valves. 
These maintenance advantages plus 
other advanced features are available 
in a wide range of Spence automatic 
regulating valves. For more informa- 
tion write for the Bulletin TE. 
SPENCE ENGINEERING COMPANY, INC. 
Walden, New York on 
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Ultimate Elevation 1710’ 





Present Elevation 1600’ 


ROSS DAM & RESERVOIR 


DIABLO DAM 


DIABLO POWER PLANT 


DIABLO RESERVOIR 
Elevation 1205’ 


GORGE RESERVOIR 
Present Elevation 787’ 
Ultimate Elevation 875’ 


Skagit River Power Development profile shows how 
Gorge Dam will! be raised to create an 88-foot higher 
head. New turbines at Gorge will be rated at 45,000 
HP under the new 325 foot net head and 257 RPM. 
New Diablo Turbines will be rated at 108,500 HP at 
310 foot net head and 171.5 RPM. 


ELEVATIONS (in feet above sea level) 


GORGE POWER PLANT 
Elevation 493 
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A complete model of the Gorge wheel case 
assembly, built to extreme accuracy, is 
shown being mounted in the test chamber 
of the high-head test stand in York, Pa. 


CITY OF SEATTLE TO GET MORE POWER 


New Turbine Designs in Modernization of Gorge, Diablo Facilities 
Will Help Increase Capacity 23% 


This shows the Laboratory Test performance (power stepped up for head and size), of the existing Gorge 
runners under the higher head and the new runner and gate design for the same conditions. 


Hydraulic Division 


As part of its program to get more power, Seattle, 
Washington’s Skagit River development includes re- 
placement of 35- and 22-year-old turbine runners at 
the Gorge and Diablo plants, and increasing the height 
of the Gorge Dam. Rebuilt vertical Francis runners 
and new wheel case accessories will give each unit 
23% more capacity in the existing wheel cases. 

Extensive model tests, conducted in the Allis-Chalmers 
Hydraulic Division laboratory’s high-head test stand, 
proved that the proposed new runner and modified gate 


designs would provide the increased power with very 
little loss in efficiency. In addition, they would have 
improved cavitation characteristics to permit main- 
taining the original setting above tailwater elevation. 
Research results such as these indicate Allis-Chalmers 
can provide substantial economies in both new and 
existing installations with higher turbine speeds and 
settings as well as smaller spiral cases and inlet valves. 
For further information, write Allis-Chalmers Manu- 
facturing Co., Hydraulic Division, York, Pennsylvania. 


Since the Diablo units have gone into service, the city of 
Seattle advised that, prior to final testing, performance indi- 
cated that anticipated increase had been substantially met. 


RESEARCH DESIGN 


HYDRODYNAMICS 


Hydraulic Turbines & Accessories ¢ 


Pumps e Liquid Heaters 





Rotovaives 


ENGINEERING FABRICATION 


e Ball Valves e 


AC 


Butterfly Valves ¢ Free-Discharge Valves 


ALLIS-CHALMERS 
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ANKORITE 
QUALITY RED RUBBER GASKETS 


e Style 475 in Sheet Form 
e Style 575 Cut Gaskets 


DISTRICT OFFICES 


BALTIMORE, MD. 
BOSTON, MASS. 
BUFFALO, N.Y. 
CHICAGO, ILL. 
CINCINNATI, OHIO 
CLEVELAND, OHIO 
DAYTON, OHIO 
DETROIT, MICH. 
HOUSTON, TEX. 


INDIANAPOLIS, IND. 


LOS ANGELES, CAL. 
MILWAUKEE, WIS. 


MINNEAPOLIS, MINN. 
MONTREAL, CANADA 
NEW ORLEANS, LA. 
NEW YORK, N.Y. 
PHILADELPHIA, PA. 
PITTSBURGH, PA. 
SAN FRANCISCO, CAL. 
SEATTLE, WASH. 
SPOKANE, WASH. 
ST. LOUIS, MO. 
TOLEDO, OHIO 
WILMINGTON, CAL. 


for those who require the best 


With more than fifty years experience in the design and manu- 
facture of mechanical packings, The Anchor Packing Company is 
constantly searching for new materials and fabrication techniques 
that result in more efficient and longer lasting products for industry. 


Striking “by-product” of this continuing research is the Ankorite 
Green Label rubber stock presented here. This is the finest rubber 
gasket sheet yet to be made. Designed to give unmatched service 
in steam, air or hot water applications at temperatures up to 350 
degrees, Ankorite Green Label Red Sheet is carefully compounded 
to insure maximum strength and resistance to aging. It is tough and 
resilient—yet can be accurately cut to size and shape. 


For further information on Green Label Red Sheet or other Anchor 
products, see your local Anchor Representative. He will gladly as- 
sist you. Or, contact the Anchor General Office in Philadelphia. 








protects 
vital services 
of new 


LAMBERT-ST. LOUIS AIRPORT 


Functional efficiency is usually one of the hallmarks of 
fine architecture and it is apparent throughout the new 
St. Louis Municipal Airport Terminal Buildings. 

Vital service facilities are housed in a low, clean-lined 
power plant, well separated from the present main ter- 
minal building in anticipation of planned expansion to 
accommodate increasing airline traffic. The Nalco Sys- 
tem protects boiler and cooling water systems by effec- 
tively controlling scale, corrosion and microbiological 
growth. ..anon-architectural supplement to functional 
efficiency in any plant where water is used. 

Whether you are planning a new plant, or moderniz- 
ing an old one, call on Nalco for water treatment chemi- 
cals and services that consistently produce outstanding 
results. 


Top photo: Unusual modern architecture of St. Louis 
Municipal Airport Terminal Building is expandable in 
any direction. New units (dotted lines), can be added 
readily when required. Services buildings, upper right, 
are built and equipped with future expansion in mind. 
Photo by Lloyd Spainhower. 


Lower photo: Nalco Chemicals and Services protect both 
boiler and cooling water systems at new St. Louis Air- 
port. In this photo a Nalco cooling water treatment, 
supplied in ball briquette form, is being applied through 
the convenient Nalco feeder. 


NATIONAL ALUMINATE CORPORATION 


6222 West 66th Place e 


Chicago 38, Illinois 


CANADA: Alchem Limited, Burlington, Ontario 
NORTHWESTERN UNITED STATES, HAWAII and ALASKA: 
The Flox Company, Inc. “*. Minneapolis 3, Minnesota 


ITALY: Nalco Italiana, S.p 


WEST GERMANY: Soutedke Gialebs Chemie GmbH 


SPAIN: Nalco Espanola, S.A. 
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Either of the no-postage reader service cards below and 
p 119 will bring you information on any new equipment listed 
or product advertised, plus new literature for your files 


Study New Equipment described in this issue starting on p 126. 
Circle numbers on card corresponding to items listed 


Check New Literature available this month beginning on p 118. 
To get your personal copies use the card below 


Read advertisements and note number listed under each ad. Circle 
ad numbers on card for complete details 


Print your name and company on front of card 


April 1959 issue This card void after July 1, 1959 


Circle key numbers below for FREE information on... 


PLANT EQUIPMENT in the news this month, starting on p 126 


1 2 3 a 5 6 7 8 9 10 1 12 #13 «14 
26 #27 28 29 3 3S «320 6330ClU384ClUISKCUCUC IHC IFC OD 
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76 77 78 79 #80 81 82 83 84 85 86 87 88 89 


NEW LITERATURE listed in this issue, starting on p 118 


101 102 103 104 105 106 107 108 109 110 11% 112 333 114 31S 136 337 318 119 320 127 322 123 124 125 
126 127 128 129 130 131 132 133 134 135 136 137 138 139 140 141 142 143 144 145 146 147 148 149 150 

151 152 153 154 155 156 157 158 159 160 161 162 163 164 165 166 167 168 169 170 171 172 173 174 175 
176 177 178 179 180 181 182 183 184 185 186 187 188 189 190 191 192 193 194 195 196 197 198 199 200 


ADVERTISED PRODUCTS appearing throughout the issue 
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NOTE TO CIRCULATION MANAGER: I'd like to start getting my own copies of POWER monthly. Please 
enter my subscription for one year at $5 [_]. Make it three years for $10 (a $5 saving) [_]. In Canada 
$7 — one year, $14—three years. [] Billme. [] Bill company. {] Payment enclosed. 


NOTE: Fill in your name and business address on other side of card > 
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New free literature 





AIR CONDITIONING, HEATING 


AND VENTILATION 


101 Packaged water chillers for air- 


conditioning, industrial - cooling 
applications are covered in 16-p 
brochure 8325. Schematic wiring 
diagrams, selection charts are 
featured. American Standard, In- 
dustrial Div 


Axial-flow fans for corrosive at- 
mospheres, elevated temperatures 
are topic of 16-p application 
guide AM-1001. Includes drive- 
arrangement table, corrosion- 
resistance guide. Westinghouse 
Electric Corp, Sturtevant Div 


Sample specs for forced-air heat- 
ers are given In 2-p bulletin EN- 
6900. Includes quick-reference 
data for complete line—400,000 
to 2,000,000 Btu per hr output. 
Reznor Manufacturing Company 


Air - conditioning certification is 
described in 16-p bulletin. Dis- 
cusses rating tests used in the 
industry program. Air-Condi- 
tioning, Refrigeration Institute 


PLEASE TYPE OR PRINT 


Your Name .... 


Position 
Company 


Co. Address 


26th FLOOR 


MATERIALS HANDLING ELECTRICAL GENERATION, 
105 Conveyor-elevators are discussed TRANSFORMATION AND CONVERSION 


in 62-p bulletin 358. Diagrams, 111 Substation transformers, single 
drawings, photos show conveyors and 3-phase units up to 10,000 
and accessories for all uses. kva, are subject of 8-p booklet 
Stephens-Adamson Mfg Co CS-701. Construction features, 
standard and optional accessor- 
106 Hoists and cranes, motor- and ies are covered; illustrated with 
hand-operated units, are subject photos and diagrams. Kuhlman 
of 8-p folder DH-28. American Electric Company 
Chain & Cable Company, Inc 
Selenium rectifiers for ac to dc 
107 Convevor-belt earriers are topic rectification in wide size range 
of 20-p bulletin 355. On-the-Job are covered in 10-p catalog. Data 
photos, diagrams, specs included. and specs are given for 1-sq-in. 
Stephens-Adamson Mfg Co to 12x16-in, units. Rectifier cir- 
cults are illustrated and dc rat- 
108 Car pullers are described in 8-p ings included. Syntron Company 
bulletin 753. Photos illustrate 
sheaves, hooks, rollers and pul- Synchronous generators, high- 
lers. Stephens-Adamson Mfg Co speed units in ratings of 187 kva 
and larger, are topic of 2-p bul- 
109 Magnetic separator, induced-roll letin 2100-PDR-254. Electric Ma- 
type, is discussed in bulletin chinery Mfg Company 
2091. Stearns Magnetic Products 
114 Vapor cooling for transformers 
110 Zipper bunker seals are topic of is discussed in 8-p booklet B- 
4-p bulletin 952. Units can help 7602. Principles and practice are 
to cut down boilerhouse coal included. Westinghouse Electric 
dust. Stephens-Adamson Mfg Co Corporation 
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ELECTRICAL DISTRIBUTION 
AND PROTECTION 


Electrical metallic tubing is il- 
lustrated, described in 4-p bul- 
letin EMT-958. Photos show testa 
made, tables list sizes, diame- 
ters, weights. Walker Brothers 


Metal-enclosed bus selection is 
aided by 20-p bulletin 2604-1A. 
Ratings, construction details are 
given for complete line of iso- 
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Circle key numbers, page 117, for your copies 


and ratings info. Special sec- 
tions cover replacement parts, 
heater tables. The Arrow-Hart 
& Hegeman Electric Company 


Ac motor users’ guide B-2103-4 
gives selection data on 1- to 
200-hp units. The 12-p booklet 
explains design classes, current 
and torque values; gives frame- 
selection tables. Reliance Elec- 
tric and Engineering Company 


125 Emergency lighting units pro- 


vide instant, automatic light in 
case of power failure—8-p cata- 
log gives details. Electric Cord 
Company 


Silicon - rectifier chargers for 
standby batteries are detailed in 
4-p bulletin 6258. Info is given 
on models for 1- to 400-amp 
batteries. The Electric Storage 
Battery Company, Exide Indus- 
trial Div 


lated-, nonsegregated-phase bus. ]2] Single-phase motors rated trom 
I-T-E Circuit Breaker Company % to 20 hp are listed in 4-p 
bulletin 470-B. Robbins & Myers, 
Inc, Motor Div 


Portable tool tester is subject of 
4-p bulletin. Unit checks for 
open equipment ground, faulty 
ground or short circuits; it will 
test any tool or appliance in its 
amp range. Pow-R-Safe Inc 


Expansion fittings, weathertight 
units available in ferrous and 
nonferrous metals for rigid con- ]22 Repair and replacement service 
dult or EMT, are covered in 4-p for electric motors and genera- 
bulletin 12. Spring City Electri- tors is described in 4-p bulletin 
cal Mfg Co 29-1. Century Electric Company HEAT EXCHANGE 


Instantaneous heaters with large 


Electrical potting and encapsu- 123 Motor application guide 270-A 
steam-inlet area are discussed 


lating with room - temperature has 16 pp, lists nine major fac- 
vulcanizing silicone rubber is tors in motor selection. Poly- in 24-p bulletin 304.4K1. Includes 
described in bulletin CDS-170. phase, single-phase and dc motor 17 pages of selection tables, 
General Electric Company, Sili- charts detail typical equipment. charts, piping diagrams. Amer- 
cone Products Dept Century Electric Company ican-Standard, Industrial Div 


Fuel-oil heaters used on suction 
side of pumps for heating vis- 
cous fluids are topic of 8-p bul- 
letin 585. Tank-suction and line 
type heaters are covered. Brown 
Fintube Company continued 


ELECTRICAL APPLICATION 124 Bisht-angle sgearmotors are 

topic of 4-p bulletin 3060. En- 
Motor controls are topic of 84-p gineering info is given on units 
catalog 14. Product pictures, rated 1/3 to 30 hp, single reduc- 
wiring diagrams, dimensional tion, with speeds of 23 to 280 


drawings illustrate size, weight rpm. The Louis Allis Co 
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INSTRUMENTATION 


Differential-pressure transmitter 
is topic of 2-p bulletin WG- 
1824-A. Applications, operation, 
construction are covered. Yar- 
nall-Waring Company 


Manometers of new design are 
among units illustrated in 12-p 
catalog. Includes design data. 
Trimount Instrument Company 


Temperature - millivolt conver- 
sion tables for thermocouples are 
listed on 4-p chart. Thermo Elec- 
tric Co, Inc 


Temperature controllers, elec- 
tronic units for industrial heat- 
ing and cooling operations, are 
described in 4-p specification 
S1010-6. Minneapolis-Honeywell 
Regulator Co, Industrial Div 


Instrumentation literature avail- 
able is listed in 24-p index G3- 
la. Product, technological and 
application bulletins are in- 
cluded. Minneapolis - Honeywell 
Regulator Co, Industrial Div 


Autemated system for continu- 
ous chemical analysis is de- 
scribed in 8-p brochure. Tech- 
nicon Controls, Inc 


PLEASE TYPE OR PRINT 


Your Nome 


Position 


26th FLOOR 


136 Closed-cireuit TV equipment is 


topic of 8-p bulletin 6-103. Pho- 
tos, diagrams show applications; 
illustrate actual systems. Cohu 
Electronics, Inc, Kin Tel Div 


Ac electrenic voltmeter is topic 
of 2-p bulletin 7004A. Consoli- 
dated Electrodynamics Corp 


‘42 


143 


High-temsile electrodes are topic 
of 2-p data sheet 7205.1. The 
Lincoln Electric Company 


“Welding News,” a publication 
for users of bronze welding elec- 
trodes, features info on overlay- 
ing steel-pipe expander rings. 
Ampco Metal, Inc 


True-rms voltmeter is topic of 
2-p data sheet 7008A. Consoli- 
dated Electrodynamics Corp 


MAINTENANCE 


144 Vibration-control mountings and 
materials available are listed 
and described in 4-p bulletin 
IND-11. Book covers five meth- 
ods. Vibration Mountings, Inc 


Receiver for temperature, pH 
and conductivity measurement 
and closed-circuit telemetering 
is subject of 8-p bulletin OE- 
1003. Hagan Chemicals & Con- 
trols, Inc, Controls Div 


Making your own machine and 
repair parts is topic of 34-p 
booklet. Care and trouble-shoot- 
ing for machines and equipment, 
machining and welding tech- 
niques are covered. La Salle 
Steel Company 


General-purpose computer is de- 
scribed in 6-p folder S-626R1. 
Specs, features are given, major 
components illustrated. Royal 
McBee Corporation, Data Proc- 
essing Div Flashing insulation to structural 
metal is topic of spec sheet 
F-3-A. Field problem, service re- 
quirement, one solution are de- 
scribed. Benjamin Foster Co 


Welding equipment and indus- 
trial regulators are discussed in 
24-p brochure. Cross sections 
help evaluate important oxy- 
acetylene equipment design fea- 
tures. Modern Engineering Co 


1 47 Corrosion prevention on a long- 
term basis is topic of 4-p bul- 
letin 93XG. Metallizing Engineer- 
ing Co, Inc ontinued 
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Rear mounted forced 
draft fan keeps firing 
front clear and provides 
proper flow of air to 
burner register prevent- 
ing distortion of flame. 


Designed to comply with 
or exceed Government 
Specification MIL-B- 
170958. Either left or 
righthand units can be 
supplied. 


Completely plant assem- 
bled and factory fire 
tested with auxiliary 
equipment for capacity, 
efficiency and 
performance. 


Rotary cup or steam as- 
sisted burners. Multiple 
burners where required. 
Burners for oil, gas, or 
both available on all 
units. 


Tangent tube, waterwall 
furnace, all riser ele- 
ments, discharge directly 
to steam drum. Drums 
extend both ends for 
maximum volume and 
releasing area. 


Adequate’ inspection 
openings in casing. Re- 
fractory lined access door. 
Two manholes in each 
drum on sizes over 
15,000 Ibs. per hr. 














61,000 
































NEVER BEFORE 


SO MUCH 


in A PACKAGE BOILER 


Whether you are building, modernizing, or expanding, 
so many features contributing to low cost steam demand your 
consideration. 


Completely integrated units combining the basic D type 
boiler tube arrangement with the most modern features of 
boiler design, Type D Superior Steam Generators are engi- 
neered for efficient firing with oil, gas or both. Performance 
rated for high availability and long life, with continuous steam- 
ing capacities to 61,000 Ibs. per hour, plus overloads, they 
may be economically combined in batteries for much higher 
capacities. Each Type D Superior Steam Generator is com- 
pletely assembled and fire tested at the factory. They may be 
transported by truck, rail or boat. 


There’s no guesswork about Superior Steam Generators. 
They are designed, built and tested by specialists in packaged 
boilers exclusively. 











For complete details and 
dimensions, write today for 
your copy of Catalog 11W 


UHL LILO 


STEAM GENERATORS 


Specialists in PACKAGED BOILERS. .. exclusively fi 


SUPERIOR COMBUSTION INDUSTRIES INC. / 
TIMES TOWER, TIMES SQUARE, NEW YORK 36, N.Y. 1p 
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The design work on all 
these new substations is 
going to be hard to handle 
with our present force. 


Of course! They have 
enough to do handling 
routine duties. Why don’t 
you call in PIONEER ? 


NEW! 


On your letterhead, 
write for 40-page book- 
let, ‘Pioneering New 
Horizons in Power’. 
Describes, illustrates 
Pioneer's engineering 
services, and corporate 
services, from financing 
to operation. 


GIVE YOUR 
NON-ROUTINE 
OPERATIONS 
TO PIONEER 


Design and Consulting 
Engineering Services 
Pioneer has specialized in de 
signing power plants for 5/7 
years. It.offers design service 
for fossil fuel, hydro and atomic 
plants. It will also assist in 
forecasting*load growth, in sjte 
Selection, in purchasing and 
expediting of equipment and 
in supervising construction 
Pioneer's other services in 
clude substation, transmission 
and distribution studies and 

design 


Services in Regulatory 
Matters 


Pioneer offers its services in 
all. phases of Federal, State 
and Local regulation including 
the rate base, depreciation 
analysis, cost of service studies, 
market analysis, certificate 
proceedings and rate of return 


Corporate Services 


Pioneer's services in corporate 
matters include business and 
management engineering ad- 
vice, financial, accounting and 
tax counsel and insurance and 
pension plans and program 
ming. It maintains a complete 
stock transfer, ledger and divi- 
dend disbursement service 


Pioneer Service 
& Engineering Co. 


231 South La Salle Street 
Chicago 4, Illinois 
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Free literature 
Begins on page 118 





MECHANICAL POWER TRANSMISSION 


148 V-belt drives that are smaller, 
cheaper, lighter are covered in 
44-p bulletin A-695. Includes 
photos, engineering drawings 
and tables. Dodge Manufactur- 
ing Corporation 


Variable-speed drives providing 
precise, adjustable output speeds 
from a constant-rpm motor 
source are covered in 8-p bulle- 
tin G-5812. Reliance Electric and 
Engineering Company, Reeves 
Pulley Company Div 


PUMPS 


Vacuum pump that steals pure 
samples from tanks, drums, 
crankeases is described in 4-p 
bulletin. W & W Manufactur- 
ing Company 


Metering pumps are subject of 
6-p folder 900. Photos, dia- 
grams illustrate features. Hills- 
McCanna Company 


Pumps for metering chemicals 
in minute volumes against pres- 
sure are described in 4-p bulle- 
tin 1257-1. Includes info on 
chromatographic analysis. Mil- 
ton Roy Company 


STEAM GENERATION 


Boilers and accessories are de- 
scribed in 20-p catalog SB-60. 
Cross sections of major products 
show design and construction. 
Erie City Iron Works 


Packaged automatic hot-water 
boilers are topic of 8-p bulletin 
1251. Units from 500,000 to 20,- 
000,000 Btu per hr are included. 
Orr & Sembower, Inc 


Vapor-drum boilers are topic of 
16-p bulletin 491. Recent indus- 
trial applications are shown in 
on-the-job photos. Vapor Heat- 
ing Corporation 


Desuperheater, carburetor type, 
is described in 4-p bulletin 1056. 
Range of control is explained. 
Blaw-Knox Company, Copes-Vul- 
can Div 


VALVES, PIPING, 
FITTINGS AND SPECIALTIES 


Valves for oil, water or air serv- 
ice; manual, foot-operated and 
solenoid units, are described in 
20-p catalog 59-60. Overall pres- 
Sure range is vacuum to 10,000 
psi. Barksdale Valves 


Nonreturn valve to protect boiler 
is topic of 8-p bulletin S-2-B. 
Drawings, diagrams illustrate 
single-acting unit. Golden-An- 
derson Valve Specialty Company 


continued 
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Outen Temperature Equalizing 


MULTI-PORT GAUGE* 


Improves Accuracy of Water Level Indication 


at High Operating Pressures 


INSULATE 


MULTIPORT GAUGE 


TEMPERATURE EQUALIZING 
CHANNELS 


APPROX 
12’ 


Diagramatic illustration of new Diamond Temperature-Equalizing Multi-Port Gauge installation. 


By a simple reliable means the Diamond Temperature Equalizing Multi-Port 
Gauge* effectively reduces error in gauge level reading at high operating 
pressures. 

Gauge error (resulting from the gauge temperature being lower than boiler 
saturation temperature) is substantially avoided by introducing supplementary 
gauge heating in the form of steam condensing channels. These channels are 
parallel to the gauge water level channel as illustrated, and serve to heat the 
gauge level channel by direct conduction of heat from condensing steam through 
the gauge body itself. No external source of energy or control is required. The 
heating channels have a natural circulation system independent of the gauge 
level channel so that no faulty operation can occur under any circumstance. 

Ask your local Diamond office or write directly to Lancaster, Ohio for 


Form 2150 for further information. 


*Patent Applied For. 


DIAMOND POWER 
- i illustrate ind dent 
SPECIALTY CORP. poten Ba Bremer 9 opm 
LANCASTER, OHIO canes Tenpeieeare Causing Multi- 
r 
DIAMOND SPECIALTY LIMITED—Windsor, Ontario . 
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Forced draft design uses 
boiler-room air, often 70° F, 
while induced draft design 
boilers may be operating in 


hot corrosive 
400° F. 


gases 


fo 


draft design: 


How Cleaver-Brooks packaged boilers 
use cool air to heat more efficiently 


FORCED DRAFT DESIGN PROVIDES 
positive draft with a vibration-free 
fan, delivering cool, clean boiler room 
air for combustion at constant den 
sity and volume. Efficient combus 
tion, clean fire and stable flame are 
assured through air-fuel ratios auto 
matically controlled and _ balanced 
for a modulating fire, and to meet 
varying load demands. No _ high 
chimney or large diameter breech 
ing are required; only a simple vent 
is needed. 

Since the forced draft fan moves 
only cool, clean boiler room air, it 
is never exposed to the sooting and 
corrosive effects of hot gases; it re- 
quires little maintenance and is low- 
er in initial cost. 
4-PASS FIRE TUBE DESIGN squeezes 


maximum heat out of every fuel 
unit maintains high flue-gas 


velocity assures optimum heat 
transfer. 

UPDRAFT CONSTRUCTION with low 
furnace keeps hottest gases well be- 
low water level for safe operation. 


5-SQ. FT. OF HEATING SURFACE per 
boiler hp for top heat transfer, pro- 
longs boiler life, assures greater 
efficiency and lower maintenance. 

This exclusive combination of De- 
sign Standards is the key to the 
superiority of Cleaver-Brooks pack- 
aged boilers — 15 to 600 hp, 19 
sizes, 130 models; steam or hot water; 
oil, gas or combination oil/gas fired; 
parts and service available anywhere 
in the U.S. and Canada. 

For details, contact our represent- 
ative or write Cleaver-Brooks Com- 
pany, Dept. D, 301 E. Keefe Avenue, 
Milwaukee 12, Wisconsin. 


Cleaver A Brooks 


ORIGINATOR AND LARGEST PRODUCER OF PACKAGED BOILERS 
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Free literature 


Begins on page 118 
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Selector helps find right size 
gage and valve for various uses. 
Jerguson Gage & Valve Co 


Ductile iron products—pipe, tub- 
ing, casing, fittings—are shown 
in 36-p catalog. Grades, specs, di- 
mensions and weights, applica- 
tions are listed. American Cast 
Iron Pipe Company 


Insulation for pipe and equip- 
ment, effective for temperatures 
to 1800 F, are covered in 8-p 
brochure 1-IN-759, Owens-Corn- 
ing Fiberglas Corporation 


Drain pipes with porous walls 
are detailed in 4-p_ bulletin. 
Walker Poroswall Pipe Co 
Couplings and fittings for all 
types of industrial rubber hose 
are subject of 8-p bulletin 34. 
Hose Accessories Co 


Coating over mastic or jacketing 
on insulated piping and equip- 
ment is topic of spec sheet C-2-B. 
Shows typical problem, one solu- 
tion. Benjamin Foster Company 


WATER TREATMENT 


Sodium sulfite use for removing 
oxygen from boiler feedwater is 
topic of new bulletin. Monsanto 
Chemical Company, Inorganic 
Chemicals Div 


EDITOR’S NOTE: The following bul- 
letins may be requested directly 
from manufacturer. Write on com- 
pany letterhead to addresses below 


Industrial spray nozzles are 
covered jin 32-p catalog 59. Spe- 
cific details of flow, spray pat- 
terns for each nozzle are illus- 
trated. Wm Steinen Mfg Co, 
Industrial Nozzle Div, 45 Bruen 
St, Newark 5, N. J. 


Air - conditioning zone - control 
cabinets are described and illus- 
trated in 20-p bulletin AC-220. 
Tables, curves and_ sketches 
cover selection, data, dimensions, 
ratings. Buffalo Forge Company, 
Buffalo 5, N. Y. 


Condenser handbook has 32 pp, 
gives simple methods of calculat- 
ing steam-condenser'  perform- 
ance. Curves, charts make up 
most of book. C H Wheeler Man- 
ufacturing Company, 19th & Le- 
high Ave, Philadelphia 32, Pa. 


Refractories are covered in set of 
three 4-p bulletins. Firebrick 
cement, plastic firebrick, cast- 
ables are covered. Botfield Re- 
fractories Company, Swanson & 
Clymer St, Philadelphia 47, Pa. 
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So National rebuilds and ships 
motor in 42 days 


AILURE of this slip-ring induction motor 


threatened a shutdown of service. So the 
owner shipped the motor to National Electric Coil 
-— to get it rebuilt fast and rebuilt right. 

In just 4% working days, here’s what National 
did: designed and built both stator and rotor coils, 
rebabbitted the bearings, turned the slip rings, 
repaired stator laminations, rewound stator and 





rotor, dynamically balanced the rotor, performed 
complete checkout testing, crated, loaded and 
started the motor on its return trip! 

For service when you need it, it’s wise to 
have this responsible, competent organization 
on your electrical machinery 


team. Call or write for full McGRAWE 
information. ' | S Na 





NATIONAL FLECTRIC (‘OIL 


Division of McGraw-Edison Company 
COLUMBUS 16, OHIO, 


ELECTRICAL ENGINEERS » MANUFACTURERS OF ELECTRICAL COILS, INSULATION, LIFTING MAGNETS + REDESIGNING AND REPAIRING OF ROTATING ELECTRICAL MACHINES 
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Equipment design of the month 


On this page each month you will see the wraps taken off a 


significant new product at least 30 days before it’s released 


By STEVE ELONKA 
Associate Editor 


to any other publication, and before it’s advertised anywhere 


Here’s the latest in packaged salt-water distillers 


This packaged vapor-compression distilling plant turns 
the ocean into fresh water, and does it efficiently. 

Designed for military use this unit is a combination 
basket, jet compression, flash evaporator. Rated capacity 
is 10,000 gallons per day, and unit produces not less than 
90 gallons of distillate per gallon of fuel. Being packaged, 
it can be air lifted to remote regions. 

Developed by Emhart Mfg Co, Maxim Division, Hart- 
ford, Conn., it consists of one double-effect basket unit 
with a steam-jet compressor and eight flash stages. Unit 
is complete with brine, distillate and chest drain pumps 
and other accessories, and all piping. 

Plant has an overload capacity of over 25%. Distillate 
purity is better than 0.25 grains per gallon of sea salts. 
Steam pressure used is 140 psig. Plant is 10 ft 6 in. long, 
8 ft high and weighs 12,000 lb. U.S. Navy will soon 
conduct tests on this unit at Port Hueneme, California. 


Unique design feature is materials used, Basket-effect 
shells and basket heating sections are monel; flash stor- 
ages are Fiberglass. Distiller condenser has steel shell, 
aluminum tubes and tube sheets, cast iron heads. Flash 
condenser has aluminum tubes, tube sheets and supports. 
Jet compressor is cast iron. Bronze components have been 
kept to minimum and are fitted only on systems down- 
stream of the aluminum parts to prevent copper corrosion 
attack on the aluminum. 

Among advantages claimed are: (1) High efficiency 
over long periods, making it unnecessary to shut down 
frequently for cleaning. (2) Compact design and light 
weight, making unit adaptable for air transportation. (3) 
Use of a minimum amount of critical materials, making 
unit suitable for mass production for both military and 
industrial use. Distiller operates on a_ self-contained 
thermodynamic cycle, dependent only on a power source. 


For additional information, circle No. 93 on reader service card, page 117 
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Expanded-type body rings. Made from Crane Exelloy—a 12% chromium 
stainless steel. Provide a hard surface that resists abrasive damage, indentation and 
scoring by foreign matter. Rings are rolled in, can’t work loose. Seating wear is 


taken by easy-to-replace bronze disc. 


Quality in every detail inside and out. In 
rising and non-rising stem patterns—'/ to 3 inches 
—screwed ends. Working pressures: 200 Ib. steam, 
550° F.; 400 Ib. non-shock cold water, oil, gas 


and air, 150° F. 


Dass 


r 


Cylindrical body shape. Proved on high-pres- 
sure steel valves. Increases body strength without 
adding bulk. Distributes pressure uniformly. Re- 


inforces seating area against distortion and chance 


: : for leaks. 


12% chromium stainless steel seat rings make 
Crane 200-pound bronze gates last longer 


Here is a close-up of Crane quality that 
shows you why these 200-pound bronze 
gate valves perform more dependably 
than ordinary bronze valves, with less 
maintenance. 

For example, instead of integrally 
cast seats, they have long-wearing 12% 
chromium stainless steel body rings. 
Rings are rolled in...can’t work loose in 


service. This also prevents leakage 
around rings. The quickly replaceable 
bronze disc takes normal seating wear. 

Crane 200-pound bronze valves are 
competitively priced with bronze valves 
which do not have these and other 
important features. Why pay for less 
than Crane offers you? For complete 
facts, see your Crane Representative. 


Ne 


~. 


CRANE | 


9. 
= “*\Voq 


Write for Circular AD-2285. 
Gives complete technical data 
on both rising and non-rising 
stem patterns. 


CRAN E. vaives & FITTINGS 


PIPE «© PLUMBING « HEATING « AIR CONDITIONING 


Since 1855—Crane Co., General Offices: Chicago 5, Ill. Branches and Wholesalers Serving All Areas 
In Canada: Crane, Limited, 1170 Beaver Hall Square, Montreal, Que. 
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STAGGERED GROOVES mean that arc has a longer path to 


travel, producing more light. Cross-section, right, shows how 


Alternating grooves are 


1 e GE’s most powerful fluorescent lamp to date boasts 
an output of 15% more light than previous models, 
coupled with only a 7% increase in electricity consumed. 
Additional light produced by one 8-ft Power-Groove tube 
is said to be worth $2.60 a year to the user. 

Increase comes from a new tube design using forty 
3-in. crescent-shaped grooves alternating on opposite 
sides of a 96-in. tube. Grooves bring part of the inside 
coating of phosphor closer to arc stream, where it is 
stimulated into greater activity. And curved path means 
that in an 8-ft tube, the arc stream has an extra foot to 
travel—equal to arc in a straight 9-ft lamp, maker states. 


grooves bring phosphor closer to the arc. Bulges also provide 
cool spots on the tube to help control pressure of mercury vapor 


key to new look in light 


An additional advantage is tube’s light weight. New 
configuration permits the use of thinner glass, so weight 
is almost 25% less than in previous models. 

Units will operate reliably in existing fixtures. In new 
installations, with ballasts and fixtures keyed to them, 
lamps will achieve the full 15% light-output gain—15,000 
lumens at 215 watts, an efficiency of 70 lumens per watt. 
Previous best for this type lamp was 65 lumens per watt. 

Initial units will be 8-ft long, with 4- and 6-ft models to 
follow. The 175-volt lamp has an economic life of 5000 
hr. List price, $6.50 per lamp, remains the same.—Gen- 
eral Electric Company, Large Lamp Dept 





Low-temperature-curing silicone resin needs 100 C less heat 


2 e With the introduction of XR- 
622, electrical shops lacking high- 
temperature curing ovens can enter 
the silicone field. Where conventional 
varnishes must be set at 200 to 250 C 
for top performance, this new thermo- 
setting silicone resin will cure com- 
pletely after only 8 to 16 hours in a 
150-C oven. Class H impregnation is 
possible with Class B_ processing 


128 


equipment, according to the maker. 

Shops and factories already 
equipped with high-temperature ovens 
can use the new varnish to reduce 
curing time. At 250 C, it will cure 
in 20% of the time taken by a con- 
ventional high-temperature varnish. 

Because of its good dielectric life, 
XR-622 is recommended for use in 
varnishing or coating electric coils, 


armatures, stators in electric motors, 
generators and transformers for high- 
temperature or heavy-duty service. 
It is useful as a final dip for Class B 
equipment, for extra moisture and 
chemical protection. Good wettabil- 
ity is a feature—the resin penetrates 
well into all interstices of equipment 
being dipped.—Union Carbide Cor- 
poration, Silicones Div 
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information center for new products and materials 





Heat-pump output metered in Btu 


3 e Now tenants can be charged for heating and cooling sup- 
plied from a central heat-pump installation in exact proportion to 
use. A single Btu meter—the first mechanical unit developed ex- 
clusively for the heat pump—measures precise amount of heat 
absorption or cooling used, at points where water enters and leaves 
tenant’s space. Designed for shopping centers, office buildings and 
labs, meter is also adaptable to many kinds of process work. 

Assembly includes a liquid meter, integrator and two tempera- 
ture-sensing bulbs. One bulb is placed in supply line, the other in 
return line. Integrator mechanically multiplies the difference in 
water temperature between lines by net weight of water flow. Result 
in Btu is shown cumulatively on a digital counter on face of meter 
—one dial shows heating, another cooling. 

Unit features automatic changeover from heating to cooling by 
means of an electric switch. The meters can also be used with 
conventional heating and cooling equipment—two units are needed 
for the two separate systems.—Air Conditioning Equipment Corp 








Dehumidifiers meet all-air system needs 


4 e Blow-through units are designed to meet the most stringent 
requirements of medium- and high-velocity all-air systems in 
multistory buildings. Sprayed-coil dehumidifiers are available in 
low- and high-pressure models, in 127 sizes from 2310 to 45,900 
cfm for operation up to 9-in. wg static pressure. 

The heavy-duty units have a casing designed to be air- and 
watertight in single-zone, multizone or dual-duct blow-through sys- 
tems. Both ends of cooling coils are sealed inside casing to elimi- 
nate sweating and dripping due to condensation. Direct-expansion 
or chilled-water coils are available, and are easily accessible for 
maintenance, according to manufacturer. 

A separate section contains removable-blade inlet louvers to 
prevent spray from backlashing when air goes through bypass duct 
on multizone systems.—American-Standard, Industrial Div 





Plastic air washers cut down maintenance 


3 e Rigid polyvinyl-chloride air washers will clean 96 to 99% of 
contaminants instantaneously soluble in water, such as chromic 
acid, sulfuric acid, caustics. Except for an external metal base, 
entire unit is made of plastic, resulting in a smooth, nonporous 
surface with less resistance to air flow. There is less material 
buildup on packing rings and structural surfaces, and ring bed 
won't absorb water or contaminated material, maker states. 

Air washers are available in capacities from 1000 to 54,000 cfm. 
One economy feature is low water consumption—approximately 
one gal per 1000 ft of air handled. Rooftop installations need no 
extra support, since plastic washers weigh only one-sixth as much 
as similar units made of steel.—Industrial Plastic Fabricators, Inc. 


For more data on these developments, circle key numbers on reader service card, p 117 
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More equipment news 
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Revamped metering pump features 


performance and economy 


6 e Streamlined, functional safety shieid covers a com- 
pact arrangement of components in this redesigned pro- 
portioning and metering pump. Payloads are accurately 
delivered through a range from a fraction to 1030 gph 
per feed, according to the manufacturer. 

Four new models are look-alikes and have interchange- 
able parts to cut down inventory and maintenance prob- 
lems. Units are powered by standard NEMA foot- 
mounted motors with separate speed reducers. Drive 
mechanism is also improved: connecting rods extend only 
nine degrees from axis of plunger, holding the eccentric 
load to a minimum. Check-valve assembly has a straight- 
through flow. Manual and automatic “in-motion” stroke 











Packaged system available 
for chemical-feed pumps 


7 e Customers can now obtain both 
Series 100 proportioning pumps and 
standard feeder tanks in a single or- 
der. Packaged-system arrangements 
are said to provide economy and con- 
venience, with one phase of installa- 
tion piping completely eliminated. 

Pumps are controlled-capacity units. 
Capacities range from .65 to 13.10 
gph at pressures of 1000 psi in the 
simplex model. Accurate screw type 
stroke adjustments, spherical self- 
aligning bearings on crank and cross- 
head, nylon dust covers are design 
high points of the units.—American 
Meter Company, Pump Div 
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Lightweight heavy-duty pump 
handles up to 22,000 gph 


8 e Self-priming pump is powered 
by a 9-hp engine, -standard-equipped 
with exhaust-valve rotator. It weighs 
only 145 lb. Applications include 
pumping water from excavations, ele- 
vator shafts and manholes as well as 
general low-cost utility pumping. 
Simplified design eliminates trouble- 
some check and suction-hose foot 
valves and all paper gaskets. Impeller 
wear adjustment can be accomplished 
externally without dismantling. Model 
30-T comes with convenient carrying 
handles, mounted on wheels or in a 
wrap-around protective frame, above. 
Hale Fire Pump Company 


adjustment is optional.—Hills-McCanna Company 


Compact triplex power pump 
boasts extreme versatility 


9 e For petroleum, chemical, gen- 
eral-industrial or hydraulic - system 
use, Series 7 X-10 is said to give high 
output combined with low cost. 

Pump has 10-hp continuous input; 
1214-hp for 10 hr a day. Continuous 
plunger load rating at normal horse- 
power is 1100 lb which increases to 
1375 lb for intermediate service. Hor- 
izontal unit is compact, quiet-run- 
ning, easily installed. 

Direct drive to crankshaft by feed 
belts, chain drive, gear motor or var- 
iable drive is available. For top 
motor mounting an adjustable mount- 
ing plate covers requirements up to 
10 hp. Power end features Meehanite 
power -frame casting, forged - steel 
crankshaft and connecting rod.— 
Union Steam Pump Company 


All-purpose industrial pump 
is positive-displacement type 


10 © Positive-displacement unit is 
inherently self-priming. It is said to 
maintain capacity requirements over 
a wide range of heads. 

Pump offers suction lift up to 30 
ft at speeds between 750 and 3000 
rpm, with reasonably constant ca- 
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Photo shows 150,000 kw steam turbine-generator unit undergoing tests prior 
to shipment at General Electric's Turbine-Generator Plant in Schenectady, 
N. Y. Badger Expansion Assembly is clearly visible atop turbine. 


Custom engineered assemblies include 
many features of Badger S-R Design 


750°F steam is flashed through these turbine crossovers at speeds 
up to 150 ft/sec and pressures up to 150 psi. 

How do you protect piping and turbine casings from the stresses 
of extreme internal pressure and the expansion such temperature 
is bound to produce? 

Working together, Badger and engineers at General Electric’s 
Large Steam Turbine-Generator Department solved the problem 
with a new type pressure balanced elbow expansion assembly. Using 
two separate joints mounted in a T-shape casing (see diagram) the 
assembly effectively absorbs and controls axial movement. Although 
the device was custom engineered to General Electric’s requirements, 
the bellows elements are constructed to the Curvilinear Corrugation 
design recently announced by Badger and now used in all S-R Ex- 
pansion Joints. 

Whether you need standard S-R Expansion Joints or custom 
equipment, Badger can serve your needs. Get more information — 
write for illustrated brochure today. 


————e BADGER MANUFACTURING COMPANY —......... 
230 Bent St., Cambridge 41, Mass. ° 60 East 42nd St., New York, New Vouk 


Representatives in Principal Cities 


GIANT 


Turbine 
Expansion 


Joints 


Built by BADGER 


Badger balanced elbow expansion assembly. 












Molla) ave ol-1t-Lalet-t-Mm dala? t-) ame lel - me comm lald-iaal-] Mi ela-tt-11a-meld 
€5-150 psi; joint B absorbs axial movement; joint C 
absorbs the differential expansion between the inner 
and outer casings of théturbine. Assemblies range 
in size from 36 to 42 inches i: diameter. 


anh Hl 





New corrugation and ring designs produce 
better equalization, “all-curve” flexing 


Curvilinear Corrugations used in S-R Ex- 
pansion Joints were developed by the 
Badger Research Department. Under op- 
erating pressures (white line) the new de- 
sign produces more uniform movement 
per corrugation and natural ‘‘all-curve’’ 
flexing. Stress is reduced...life increased. 


S-R Joints for higher pressures have tubu- 
lar Reinforcing Rings. These new rings 
make metal-to-metal contact only in the 
‘‘valley’’ of each corrugation allowing natu- 
ral ‘‘all-curve”’ flexing (white line). Tubular 
shape permits greater effective flexing 
height which contributes to longer life. 





SERVICE RATED 


BADGER 


Series 50 corrugation 
cross-section 


Series 150 corrugation 
and ring cross-section 


© 1958 BMC 


EXPANSION JOINTS 








Equipment news 
Begins on page 128 





pacity maintained at any speed at 
pressures from 0 to 100 psi. Engag- 
ing surfaces are rubber-to-metal, for 
good service in handling corrosive 
and abrasive liquids or liquids with 
solids in suspension. Rubber is 
bonded to metal inserts to give extra 
strength and resilience. Only lubri- 
cating medium is the liquid being 
pumped,—Goodyear Pumps Inc 


BEtHT |. 


ee] 


3 to 5 times longer life than unlined steel stacks 


/ big reasons why corrosion resistance regardless of excess condensate 
low maintenance — glass can’t rust 


: ® 
A. 0. Smith Permaglas , lightweight — lower foundation cost 
glass-protected ( and out lower cost — glass protection now within reach of all 


tough, durable — remarkable resistance to impact 


smokestacks are your or abrasion 


i easy to install — no need for special equipment or 
best ae highly skilled workmen 


Write Dept. P-49for the par” stl : 

Through warn SY ole we Remarkable Facts! ff Switchgear shelter area 
AOSmith remwvcras suoestacr sues MMRMMMD | 11 5 it san integral part ofthe 
R RAT | ON MILWAUKEE 1, WISCONSIN outdoor metalclad switchgear struc- 


i k area is made b 
oar more facts circle 272 on Reader Service Card, p 117 are, Sane ewe y 


extending end enclosure of the hous- 
ing. Standard 3-ft sections make up 


Ps : a 9-ft addition giving space for station 
. , / control batteries, tools, storage. Loca- 
'& Gpark free; tion of control batteries near breakers 


DEPENDABLE e 0 : a eliminates conduit runs, reduces volt- 


age drops associated with long leads. 


GENERATOR 4 RESISTANT —Westinghouse Electric Corporation 
OPERATION | 








Just circle key numbers on the reader service 
card, page 117, to get complete product story 





Kato’s complete line 
of 50, 60 and 400 
eycle revolving field 
AC Generators is now 
available in brushless 
design. 

Especially desirable 
fer operation in gas- 
eous environments. 


%& GREATLY REDUCED 
MAINTENANCE! 


’, ws S Air-cooled condenser 
” BRUSHLESS 12 e Blower type air-flow air-cooled 
oo crcus sizes — AC GENERATORS unit has low silhouette, making roof 


3 Phase: 5 te 400 KW ‘ = installations rarely visible from the 
1 Phase: 6 te 180 KW 720. 900. 1200. 1800 RPM. - NEW BRUSHLESS asf Cy ground. Condenser requires minimum 


3 Swed 
Take your choice throughout the Kato Line — Brushless GENERATOR 2) >} space for indoor ceiling suspension. 
or standard slip ring types. For all your 400 cycle or power ; CATALOG c <a When equipped with optional on 
ey g 


converting needs, investigate Kato’s complete line of high 


frequency alternators and motor goaseater sets. Complete eat Write For It Today! 


control systems for all Kato products include Kato mag- ii: ea cessories, unit will condense refriger- 
netic amplifiers, voltage regulators, static exciters and : i 

motor starters for synchronous or induction motors. iK AT oO = - = - heat and oe 

n ’ 

BUILDERS OF FINE ROTATING ELECTRICAL MACHINERY oe ae ee a See 

SINCE 1928 <: ENGINEERING COMPANY | ties from 10 to 50 tons.—McQuay, Inc 

479 FIRST AVENUE, MANKATO, MINNESOTA — PHONE 6-294; [xy continued 
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Neither stargazer nor mystic, this 
K & M technician can nevertheless 
see into the future. His crystal ball 
is a small mass of radioactive Irid- 
ium; his fortune-telling cards, 
gamma-ray pictures of critical valve 
assemblies. With these pictures he 
searches out the kind of subtle flaws 
and tiny imperfections that could 
become trouble spots at some future 
time. And so he is able to predict 
and prevent in-service failures and 
malfunctions. 


Our 79th Year 


S.A. 1902 
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Radiographic inspection is just 
one way in which K & M works to 
insure a long and healthy service 
life for its products. K & M’s in- 
plant quality control facilities range 
from a contour comparator, for pre- 
cision checking of small parts, to a 
4000-gpm flow test loop, where 
sample valves from the production 
line are tested for on-stream per- 
formance. Micrometer and calipers 
play an important part, too, for 
each K & M valve is subjected to 


more than eight hundred dimension 
check-outs before it reaches the 
shipping crate. It’s either perfect, 
or “no go.” 

K & M’s meticulous standards of 
quality control are neither myth nor 
magic . . . just good business — for 
us, and for you. 


For a more detailed view of our plant and 
production practices, send for the well-illus- 
trated, informative brochure, ‘This Is K & M."" 


KIELEY & MUELLER, INCORPORATED 


Oldest Pressure and Level Control Valve Manufacturer 
64 Genung Street, Middletown, New York 
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SAVE |i 
3 WAYS 
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Begins on page 128 


€OomM PAK 


Package Boilers 


+ LOW FIRST COST—Here is the first forced draft WATER TUBE 
@ package boiler whose cost is comparable to most fire tube units— 
yet offers so much more efficiency and economy. 


2 LOWER OPERATING COST — Guaranteed 81% efficiency means 
®@ greater fuel economy—and water tube design assures the fastest 
generation of steam or hot water. 


LOWER MAINTENANCE COST—Water cooled tube ends plus full 
@ access to both the fireside and waterside of all tubes reduces sii 
maintenance time and cost to an absolute minimum. wih 8 eth 


Get full details from your 
(BP BOILER BUILDERS SINCE 1886 INTERNATIONAL pp oS ulets 100 tots 


Union-bonnet gate valve 
Steel Firebox Heating & Power Boilers 


13 e Bronze units feature union bon- 
Low & High Pressure Water Tube : ; . 
THE INTERNATIONAL Package Beiter © International nets which permit frequent disman- 


LaMont Forced Recirculation Gen- ing se r inspecti 
BOILER WORKS CO. craters’ s ARE Beda Pekosans tling and reassembly for inspection 


Vessels & Welded Products. and service. Design also provides 
930 Spruce St. East Stroudsburg, Pa. strength at bonnet joint: when union 
ring is pulled down, body and bon- 
net mating surfaces come together 
for a tight seal that won’t loosen in 


NIAGARA MOHAWK POWER CORP.’ prevents | | o*insry operation. 


Rising-stem valves are made in 


GAS AND COAL DUST ACCUMULATION with sizes from 14 to 3 in.—Ohio Brass 


Company 
DUSTEX 
COLLECTORS Just circle key numbers on the reader service 


card, page 117, to get complete product story 
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Engineers of Niagara Mohawk Power 
Corp., Buffalo, N.Y., prevented an 
accumulation of explosive gas and 
dust at its Huntley Steam-Electric 
Station — with two Dustex Miniature 
Cyclone Collectors ventilating 
bunkers and hooded belt transfer 
points. Results — gas removed — 
fines salvaged and returned to bunker 
continuously. No visible discharge 
from stacks! Maintenance—none 

to date, thanks to Dustex high- 
efficiency, non-plugging design 
which employs no filters, and 

Dustex Vacuum Valves 

which have no moving parts. 


SEE FOR YOURSELF the efficient 
performance of Dustex on your job, at no 
obligation. Write today for Dustex Bulletin 
“A Simplified Determination Test.” 


; Gasketless orifice unions 
Contractors: STONE AND WEBSTER ENGINEERING CORP. 





14 e Unit features a cup-shaped 
stainless-steel orifice plate. Plate fits 
: Ss eel 
P.O. BOX 2520 @ BUFFALO 25, N.Y. between conventional pipe-union hea 
and tail pieces to form a tight, leak- 
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NOT ONE FIELD CUT !: 


in all This 


MIDWEST 


Jalolotiat-lelalet-tisre 


Piping 


2 .ee 


der & subco 
to say Coast ae a 
8 = aa penne fully with oe 3 
op on 8 for which Midwest is ° 
cut. 
ire project not once was 4& ens 
pager ey f fabrication, 


fece Oo 
to correct sn instances close tolerances had 
a 8 


Throughout 
necessary 
I might ad 
to be mete a 
ot written on an impulse Duk ot ning? 
intendent, this means but © 


ur 

a appreciate yo 
% rents Posie Pet a construction 
t ners 


The above was n 
struction super 
fast and low co 
thanking Midwes ar 
aunt, ae Excerpt from letter by: 

HOLMES & NARVER ¢ Engineers-Constructors 
828 South Figueroa St. © Los Angeles 17 


Note particularly the words “fast and low cost There are three well-equipped Midwest pipe 
erection” in the above letter. They characterize fabricating shops located to serve economically 
Midwest Shop-Fabricated Piping . . . whether for all sections of the country. Each is staffed by 
refinery, power plant or industrial installations. a highly skilled organization using the latest 
In this instance they were written by A. H. techniques. Each has wide experience on all 
Chamberlain, construction superintendent, upon kinds of projects so that the possibilities and 
completing the installation of a Houdriformer limitations of all piping materials are well under- 
Unit at the U.S. Oil & Refining Co., Tacoma, stood. You too will find it to your advantage to call 
Washington. in Midwest whenever you need fabricated piping. 





SALES OFFICES: 
ASHEVILLE (BOX 446, SKYLAND, N. C.) » ATLANTA 9—72 Ith ST., N.E 
BOSTON 27—426 FIRST ST. + CHICAGO 3—79 WEST MONROE ST 
CLEVELAND 14—616 ST. CLAIR AVE. » HOUSTON 2—1213 CAPITOL AVE. 
MIDWEST PIPING COMPANY, INC. LOS ANGELES 33—520 ANDERSON ST. + MIAMI 34—2103 LE JEUNE RO 
NEW YORK 7—50 CHURCH ST. + PITTSBURGH 19, PA—437 GRANT ST 
Main Office: St. Louis 3, Missouri (P.O. Box 433) 


ST. LOUIS 4—1450 S. SECOND ST. » SAN FRANCISCO 11-420 MARKET ST 
Plants: St. Lowi, Clifton, NJ. end Los Angeles TULSA—1640 E. 21ST ST. 


8033 








Typical station arrangements 


Remote control for valves 


In recent years increasing numbers of manual remote con- 
trols have been installed in industrial power plants and on 
nuclear reactors. These systems are popular because they elim- 
inate a great deal of hazardous climbing and permit relatively 
inexpensive control of a number of widely scattered valves. 


Stow Manufacturing Co. makes a complete line of these con- 
trols, including: flexible shafting, universai joints and geared 
joints. These controls also include standard remote stations, in- 
termediate connections and valve couplings for both flexible 
shafting and reach rods. 


Typical installations of this equipment are shown above. Sketch 
“A” shows a flexible shaft that can be used up to 100 ft. in 
length and is available in sizes up to 158” diameter. Sketch “B” 


is an installation using geared joints that operate in any angle 
through 340°. 


For complete design data on all sizes of standard flexible 
shafts, geared joints and terminals, write for Design Manual 5811. 


STOW MANUFACTURING CO. 
181 Shear Street, Binghamton, N. Y. 
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proof seal. Separate gaskets are elim- 
inated, according to manufacturer. 
Units are made in 14- to 2-in. pipe 
sizes, with a 3000-psi pressure rating. 
—Catawissa Valve & Fitting Co 





Just circle key numbers on the reader service 
card, page 117, to get complete product story 








Mercury ballasts 


15 e Designed for use with mercury 
lamps from 100 to 425 watts, ballasts 
come in regulator and reactor styles. 
Smaller, lighter design is said to give 
higher efficiency and improved regula- 
tion. — General Electric Company, 
Outdoor Lighting Dept 


Heavy-duty diesel engines 


16 e Two new engines feature 2- 
stage controlled-turbulence combus- 
tion. Initial “swirl” turbulence is 
produced on intake stroke; second- 
stage turbulence or “squish” builds 
up as pistons near top of compres- 
sion stroke. Swirl and squish add up 
to easy starting, fast acceleration, a 
clear exhaust and low fuel consump- 
tion, according to the manufacturer. 

One model, the 21000, is turbo- 
charged and develops 340 hp at 2000 
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LOOKING FOR PEAK EFFICIENCY 
OVER BROAD RANGE FOR YOUR DRAFT FANS ? 


Here’s Why “Buffalo” ““-BLH” is Best Answer: 


The “Buffalo” Family of “BLH” Fans is designed for 
highest mechanical efficiency over an extremely broad 
operating range. Peak efficiencies are up to 86%. Rugged 
“Buffalo” construction insures economical, dependable 


operation throughout a long, trouble-free life. 


“Buffalo” Type “BLH” features include: streamlined 
housing designed to deliver ultra-smooth air flow, peak 
static conversion and pressure distribution at outlet — 
turbulence minimized by smooth inlet bell, directional 
inlet vanes. backward-curved blades, matching rotor 


flange and inlet bell and gradually divergent outlet. These 


features all add up to the quiet, powerful, smooth per- 


formance characteristic of the “BLH”. 


Reliable, maintenance-free operation is the result of 
extra-heavy construction throughout. This includes sturdy 
steel plate construction ruggedly welded for extra strength 
— oversized shafts and bearings. Rotors are statically and 


dynamically machine balanced at factory. 


If your mechanical draft conditions require a dependable 
fan that provides high efficiency over a broad operating 
range, ask your “Buffalo” engineering representative for 
complete facts about the “Buffalo” family of mechanical 


draft fans. Or you can write us direct for Bulletin FD-905. 


BUFFALO FORGE COMPANY 


Buffalo, N. Y. 
Buffalo Pumps Division e Buffalo, New York 
Canadian Blower & Forge Co., Ltd., Kitchener, Ontario 


VENTILATING + AIR CLEANING + AIR TEMPERING + INDUCED DRAFT + EXHAUSTING + FORCED DRAFT + COOLING + HEATING + PRESSURE BLOWING 
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Why? 


There’s 


Because a V-notch Chlorinator needs no 
mo auxiliary water supply. 


You can plan on clean, dry chlorinator rooms with 


waste no messy drain—no chlorine gassing back. 


And best of all... gone forever is the high cost 
water of wasted auxiliary water. 


from «a And, of course, the right plastics make the whole 
chlorinator chlorine-proof. 
V-notch 


Yet these are just added benefits to the main job: 
Simple, dependable, wide range chlorine control. 
The kind of control you get only with a W&T 
V-notch Chlorinator. 


WY Uiytod 


» G Yj y 
iy ym y Y fi Wii 
by a) 


Yj Uf Wiff - My, 
Hiff | 
PT 


A booklet, “The V-notch Story” will tell 
you about all the W&T V-notch Chlorinator 
features. For your copy write Dept. S-130.76 
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rpm, The 16000, p 136, is naturally 
aspirated, develops 230 hp at 2000 
rpm. Both are 6-cylinder, 4-cycle, in- 
line engines.—Allis Chalmers Manu- 
facturing Company 





Insulating-oil reclaimer 


17 ¢ Unit purifies sealed-transformer 
insulating oil before it is delivered 
to transformer charging boards. Sys- 
tem is compact, taking up only a 
3x6 ft space. It is composed of an 
inlet filter using fuller’s-earth filter 
cartridges; submerged inlet and out- 
let rotary-gear pumps, each driven by 
its own motor; an electrically heated 
vacuum vaporizer with built-in 60-gal 
vacuum storage tank; a vacuum 
pump.—Hilliard Corporation 





Just circle key numbers on the reader service 
card, page 117, to get complete product story 





WALLACE & TIERNAN INCORPORATED 
2S MAIN STREET. BELLEVILLE 9, NEW JERSEY 


Wal DRY CHEMICAL FEEDERS 


For Accurate Feeding Of 
Water Treatment Chemicals 


Full line of wide range dry chemical feeders 
capable of controlling a few ounces to 3000 Ibs. 
per minute. 


Write for Bulletin M-38 for complete Dry 
Feeder information. 


WALLACE & TIERNAN INCORPORATED 


25 MAIN STREET, BELLEVILLE 9, NEW JERSEY 
EEE NE EC: LLL ac RTE: ae: aI I 
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Minified control 


18 e Said to be smallest self-con- 
tained instrument ever built in pro- 
duction quantities around locking- 
contact meter-relays, this instrument 
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COPPUS BLUE RIBBON PRODUCTS 


Es 





THE MARK OF QUALITY — There’s no better test of a 
turbine’s quality than performance. And the new, 
ruggedly designed, power-packed Coppus Turbines 
pass all performance tests with top honors! Small 
wonder. Coppus quality is literally designed and built 
into them. Their super stamina is the end-product of 
painstaking craftsmanship, finest materials and meth- 
ods, thorough testing and control. Each truly deserves 
its Blue Ribbon . . . assurance of complete reliability. 

Typical Coppus Blue Ribbon features are: totally 
enclosed governor . . . totally enclosed and independently 
operated safety trip . . . easily replaceable packing and 
bearings .. . multiple steam nozzle control . . . brake rim 
for added safety ... wide bucket‘ L”’ type wheel (optional) 


4.= ad 


Coppus Vertical Steam Turbine 


for minimum water rate. You get higher efficiency 
operation...less down time. ..lower maintenance costs. 

Coppus Turbines are built to customers’ specifica- 
tions, including API and NEMA standards. Send for 
Catalog 200. Get complete details on Coppus Turbines. 
Sizes from 1 HP to 250 HP. Write Coppus ENGINEER- 
ING CORPORATION, 164 Park Avenue, Worcester, Mass. 
Sales Offices in Thomas’ Register. 


)COPPUS 


STEAM TURBINES 


YARWAY 
IMPULSE STEAM TRAP 


YARWAY 
FINE SCREEN 
STRAINER 


This Yarway team has 

scored high—over a million 
installed on all types of steam 
equipment. Stocked and sold 
by 270 Industrial Distributors. 
For free Steam Trap Book, 
write YARNALL-WARING Co., 
100 Mermaid Ave., 
Philadelphia 18, Pa. 


go MLN a. 7.\4 


with confidence 
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occupies no more panel space than 
a standard 414-in. indicating meter. 
It mounts just as simply. All control 
components are housed in a round 
barrel 27%-in. dia and 4%4-in. deep. 

Unit provides continual signal in- 
When limits are 
reached, it triggers control action. 


dication. preset 
High or low signal limits may be 
set by adjusting fixed pointers.—As- 
sembly Products, Inc 


Electroluminescent lamps 
19 e New indicator device produces 
light by electroluminescence: flat pan- 
els of glass with an electrical con- 
ductive film are coated with a special 
phosphor. When electricity is applied, 
the panel glows. 

Readout lamps should find use in 
computers, status boards and indica- 
tor panels. Letters are formed by 
energizing specific segments of the 
14-segment alpha type lamps or the 
10-segment numeric type lamps. 
Numerals are distinct and easily read- 
able even at wide-angle viewing; re- 
quire a minimum of space.—West- 
inghouse Electric Corporation 
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card, page 117, to get complete product story 





Inclined-tube manometers 


20 e General-purpose inclined-tube 
units are highly sensitive, measure 
pressure, vacuum, differential pres- 
sure or flow in industrial applica- 
tions where cost of a laboratory in- 
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Step up your 
EARNING POWER 


as a plant operator or 
stationary engineer 





KNOW plant 
equipment and 
machinery as 
high-paid_ ex- 
perts know 
them! 








e 5 Volumes 
e@ 2411 pages 
e@ EASY TERMS 


ssa 6 8m sd iAild 








Plant Operators’ and 
Stationary Engineers’ 
Library 


Brought to you in this 
Library is a vast compila- 
tion of practical data to 
help you install, operate, 
and service machinery and 
equipment vital to plant types of pumps. . . steam 
operations. Pumps. steam turbines . gas tur- 
and gas turbines, electri- bines . . . standard and 
cal — boilers — modern boilers . . . and 
every step in running aca 
them safely and efficient- aie eee — vlc 
ly is made plain by ex- equipment. Special volume 
perts who’ve had years of makes plain mathematics 
perience with plant for plant men. 
equipment. 





Handy, practical help 
on how to use and 
maintain: 


a-c machinery . . . d-c 
machinery . . . all basic 











These tested methods will help you help yourself to a 
bigger-paying job—pay big dividends in increased pro- 
duction and power output, reduced time for maintenance 
and repair. All operating principles are explained simply 
with a minimum of complicated theory. And, in addition 
to covering machines and basic equipment, the Library 
also explains the various contro] devices and accessory 
equipment found in the modern plant. 


LIBRARY INCLUDES: Kristal and Annett’s Pumps; 
Spring’s Boiler Operator's 
Guide; Siskind’s Electrical 
E$5 5 Machines; Skrotzki and Vo- 
SAV ” pat’s Steam and Gas Tur- 
arate- bines; and Palmer and Bibb’s 
BouryroKe, would Practical Mathematics. 
ost $32.20. ; 
rary FEL" prec 10-DAY FREE TRIAL 
only “a easy — ee ee eS ee ee oe ee 
trial and a 
erms cost NOM” | weGraw. Hill Book Co. 
ing extra. Dept. P-4 
327 W. 41 St., 
New York 36, N. Y. 
Send me the Plant Operators’ and Stationary En- 
gineers’ Library for 10 days’ examination on ap- 
proval. In 10 days, I will remit $6.95, then $5.00 
a month until $26.95 is paid. If not wanted, I will 
return books postpaid. 
PRINT 
Name 


Address 
City 
Company .. 
Position 


For price and terms outside U. S. 
write McGraw-Hill tnt’l., N.Y.C. 


circle 283 on Reader Service Card, p 117 





‘ee 


FLY ASH/ 


collected a day! 


piesa nih A row yr eee ee ee Green makes this AERODYNE mechanical dust collector, to 


ing Station. collect fly ash and other dusts. Does this Green AERODYNE 
really work? 


Well, let’s guote a few words from Mr. J. J. Grob, Chief 
Performance Engineer, Mechanical Engineering Department, 
& QUOTE 1 Consolidated Edison Company of New York, Inc. 


Why used eocccccccce “At Hell Gate Station two Aerodyne mechanical collectors 


were installed in the uptake flues of boilers No. 11 and 12 


for removing the bulk of fly ash leaving the furnaces.” 
& QUOTE 2 


72 tons of fly ash per daye e “The furnaces are slag tap and, of that ash which would 
otherwise be expelled to the electrostatic precipitators be- 
fore entering the stack, the Aerodyne units, based on careful 

& QUOTE 3 tests, remove approximately 72 tons of fly ash per day.” 


Satisfactory ecceeececce “The operation of the Aerodyne mechanical collectors has 
been satisfactory and the life of the cones has greatly ex- 
ceeded expectations.”’ 


We repeat, in all modesty — Green can help you solve FLY 
ASH and DUST collection problems. 


Why not write and ask us? 


reen 


"66. ING] BEACON 3, NEW YORK 
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strument is not thought to be justified, 

Inclined indicating tube means that 
liquid moves a greater distance for 
a given pressure change—scale di- 
visions are farther apart, instrument 
is more sensitive, easier to read. 

Units are available with scale 
lengths of 20 to 60 in., vertical ranges 
of 2 to 20 in. in most sizes. Maximum 
working pressure is 350 psig.—King 
Engineering Corp 





Just circle key numbers on the reader-service 
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Cellular glass insulation 


21 e Low-cost rigid insulation is de- 
signed for hot and cold commercial 
piping applications. Made of special 
Foamglas, insulation is offered in a 
temperature range of 35 to 350 F. 
Material is shipped in 24-in. lengths, 
factory - wrapped with dual - purpose 
kraft and aluminum-foil laminate. 
Covering is available in nominal thick- 
nesses of 1 and 11% in. for steel pipe 
or copper tubing from 1% to 6 in. dia. 
—Pittsburgh Corning Corporation 


ce, ok pele 
son gubener teed pump means more 
Aost WataaeYou can actually measure— 


ss fats pe D Borg-Warner Mechanical Seals are 
designed for the high temperatures and pressures of 
boiler feed service and cut this leakage to an abso- 
lute minimum. At the same time, they eliminate 
costly maintenance and down-time required with 
packing or inadequate sealing methods. 
The end result is lower pump operating costs, and 
lower cost per KW! 
NOW AVAILABLE —a new 12 page bulletin describ- 
ing the Borg-Warner Type “D” , Seals: Operation, 
construction, installation and other useful informa- ? : 
tion is included—write for your copy today! Flexible couplings 
22 e Series 400 couplings are de- 
. signed for use on direct-driven ma- 
Borg-Warner® Mechanical Seals chinery where torque is not excessive 
P.O. Box 2017, Terminal Annex, Los Angeles 54, Calif. in relation to shaft diameter. Four 
studs and sleeve bearings provide 
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New home office for Connecticut General 
Life is a modern structure five miles out 
in the country. 


Terry turbines power air-conditioning system 
at new Connecticut General Life building 


One of two 870-hp, 3970-rpm Terry turbines built to drive the 
refrigeration compressors. 


TT-1213 


The new home office of the Connecticut 
General Life Insurance Co., in subur- 
ban Hartford, represents the best in 
contemporary architecture as well as 
construction techniques and materials. 

In keeping with the careful planning 
evident throughout the project, two 
Terry turbines were selected to drive 
the York centrifugal refrigeration 
compressors. Terry turbines such as 
these have a record of low maintenance 
and consistent reliability under varied 
conditions. The steam generators, 
which are used for general heating dur- 
ing the winter months, furnish the 
power to operate the turbines. This 
provides an economical and depend- 
able air-conditioning ~~ 

The steel and glass building accom- 
modating 2500 employees overlooks 
New England farmland. It is furnished 
with modern equipment, to step up 
the efficiency of clerical work. Other 
amenities: lounges, game rooms, cafe- 
teria, bowling alleys, barber and 
beauty shops, variety store, medical 
department. 

If you are planning an air-condition- 
ing system, sen you, too, should 
consider steam-turbine drive. Write for 
detailed information about the advan- 
tages of turbines for your specific 
requirements. 


THE TERRY STEAM TURBINE CO. 
TERRY SQUARE, HARTFORD 1, CONN. 
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Quiet, Efficient, Convenient | 1» 


-—. positive, resilient drive. No lube is 
: needed. Cast semi-steel flanges are 
accurately machined on_ periphery 
and face. Couplings come in four 
sizes, with 1114-, 134,- 21%4- and 
234-in. maximum bore.—Ajax Flex- 
ible Coupling Co, Inc 





High-head centrifugal pumps 
Ideal for Hospitals 23 e Self-priming units come in 


11% through 6-in. sizes and are avail- 
Hotels, Apartments, and Rotojet Electric Tube Cleaner thoroughly able with base mounting, pneumatic 
Industries where noise cleans straight tubes from 25/32” to 4” tires or steel wheels. They may be 


1.D. in boilers, condensers, evaporators, and belt-, flexible-coupling- or direct-con- 
iS objectionable. heat exchangers so quietly that it can be nected engine driven.—Rice Pump & 
operated without disturbing anyone. Machine Company 





This self-contained unit 5s apraaatinl cite Just circle key numbers on the reader service 


erful motor, rotatably mounted on a stand, card, page 117, to get complete product story 


a required length of heavy duty flexible 
shaft, a 20 ft. cable, and a selection of 
heads, brushes, drills, and scrapers to meet 





any cleaning need. The motor swivels and 
rotates so that tubes on top, bottom, and 
sides can be cleaned without moving the 
unit. A few of the many types of heads 
available are shown below. 


Bulletin 107 gives full details of this quiet, 
efficient, convenient tube cleaner. Send for 
it now. 


* 
*thongesett® 


Expansion joint 

24 e Steam-line construction method 
Ris eee on 4-way drill and Expanding eliminates need for concrete conduit 
swing-frame head universal coupling. ‘ wire brush. and manholes in most installations. 
Newly designed expansion joint can 
be covered to protect the bellows from 
loose insulating material. Joints are 
fabricated from weldable wrought 


ELLIOTT COMPANY — ROTO PLANT steel, without bulky castings to inter- 


Tube Cleaner Specialists Since 1910 fere with installation of heavy-duty 
covers needed for protection. 
153 Sussex Avenue, Newark, N. J. In new system, trench is dug, pipe 
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THE ULTIMATE IN 
DEPENDABILITY FOR 


HIGH PRESSURE 
SERVICE 





te. BINGHAM BARREL TYPE | 
Bingham Barrel Type Boiler Feed Pumps, installed in the Pacific Power & Light BOILER FEED PUMPS feature: | 
Company plant at Glenrock, Wyoming. Each pump is designed to deliver 1875 @ “Double Volute”’ construction. 
GPM at 2300 PSI, operating at 3560 RPM. ® Double suction first stage for | 
low NPSH. 
® Balanced axial thrust (no 
Bingham “Double Volute” Barrel Type Boiler Feed Pumps are balancing drums needed). 
® Kingsbury Thrust Bearings. 
furnished with forged outer barrel for high pressure service. ® Stuffingboxes are arranged for | 
' . , ive either packing or mechanical 
Pumps of this type are available for a wide range of capacities seals. 
’ ‘ : ® Stuffingboxes are subjected to 
and heads. Your nearest Bingham office will be glad to give you suction pressure only. 
‘ . ® Designed for high operating 
full details on request. ansiie 

















& SALES AND SERVICE OFFICES 
BOSTON, MASS. NEW YORK CITY, N.Y. 
CHICAGO, ILL. PHILADELPHIA, PA. 
CLEVELAND, OHIO PITTSBURGH, PA. 
SINCE 1921 DALLAS, TEXAS SAN FRANCISCO, CALIF. 
DENVER, COLO. SEATTLE, WASH. 
HOUSTON, TEXAS ST. LOUIS, MO. 
BINGHAM PUMP COMPANY KANSAS CITY, MO ST. PAUL, MINN, 
! 
General Offices: 2800 N. W. Front Avenue, Portland 10, Oregon dpe ee Rag Le ose angel _ CAN. 
Factories: Portland, Ore. * Vancouver, B. C., Canada VANCOUVER, B. C., CAN. 
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Outstanding Valve performance with 


MENNEDIZED DISCS 


an entirely new development in 
bronze gate valve construction 
that extends service life 
beyond comparison... 





PROVEN BY USE! 


KENALLOY STEM... 


Exclusive KENNEDY alloy that prevents dezinc- 
ification and corrosion and provides smooth, non- 
galling threads and bearing surfaces. In a 
rugged use test, this stem withstood a mechani- 
cal loading of 18 foot-pounds closing torque and 
after 25,000 cycles was like new! 


7 _maccwes... 
New type packing made of molded graphite as- 


bestos with a Buna “N” binder required no 
replacement during or after 25,000 cycles. 


KENNEDIZED DISC... 


In punishing use tests, the super mirror finish 
of the KENNEDIZED dise actually improved 
with wear! Disc showed no galling or other 
wear marks after 25,000 cycles at 150 Ibs. sat- 
urated steam pressure. This remarkable wear 
resistance is combined with an extremely low 
coefficient of friction, smooth sliding properties, 
excellent anti-seizure characteristics and corro- 
sion and galling resistance. Tests and in-use re- 
sults prove these discs set a new and unmatched 
high standard in valve performance. 


SEAT... 


Due to the low coefficient of friction and smooth 
sliding properties, the action of the KEN- 
NEDIZED disc actually improved the finish on 
the seat. Here, again, no galling was found on 
the seat after 25,000 cycles. 








For the complete KENNEDIZED DISC story, write for Bulletin 574. 


KENNEDIZED DISCS 


NOW AVAILABLE IN THESE 
KENNEDY VALVES... 


ey ‘ . 


Fig. 525KD 
125-Pound S.W.P. 
Bronze Gate Valve. 


FIG, 427KD Fig. 525KD Fig. 78KD Fig. 518KD 





125-Pound S.W.P. 
Bronze Gate Valve— 
Non-Rising Stem, Inside 
Screw, KENNEDIZED 
Wedge Disc. 
WORKING PRESSURES 
Saturated Steam, 125 
Ibs.; W.0.G., Non-Shock, 
200 Ibs. 


@ OFFICE 


DUCTILE IRON VALVES 7 
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125-Pound S.W.P. 
Bronze Gate Valve— 
Union Bonnet, Rising 
Stem, Inside Screw; 
KENNEDIZED Wedge 
Disc. 

WORKING PRESSURES 
Saturated Steam, 125 
Ibs., W.0.G., Non- 
Shock, 200 Ibs. 


200-Pound S.W.P. 
550° F. Bronze Gate 
Valve—Union Bonnet 
V4"-2”; Bolted Bonnet 
2%"-3"; Rising Stem, In- 
side Screw; KENNEDIZED 
Wedge Disc. 
WORKING PRESSURES 
Steam at 550° F., 200 
Ibs.; W.O.G., Non-Shock, 
400 Ibs. 


ELMIRA, NEW YORK 


CAST IRON VALVES ° BRONZE VALVES ° 


INDICATOR POSTS e 


300-Pound S.W.P. 
550° F. Bronze Gate 
Valve—Union Bonnet 
“%_"-2”; Bolted Bonnet: 
24"-3"; Rising Stem, In- 
side Screw; KENNEDIZED 
Wedge Disc. 
WORKING PRESSURES 
Steam at 550° F., 300 
Ibs.; W.0.G., Non-Shock, 
600 Ibs. 


KENNEDY VALVE mre. co.— 


AND WAREHOUSES IN PRINCIPAL CITIES 


FIRE HYDRANTS 





Equipment news 
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laid, anchors and guides installed, 
line packed with granular poured-in- 
place hydrocarbon insulation and 
covered. As line is heated, insulation 
cures to a 3-layer covering: plastic in 
contact with line, sintered in the mid- 
dle, loosely granular on the outside. 
—Badger Manufacturing Company 
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General-purpose valve 


25 e Two Teflon O-rings are used 
in this nonlubricated valve. Unit will 
double-block and bleed in most serv- 
ices to do the job of two ordinary 
valves, according to the maker. 
Unit needs no maintenance. Pres- 
sure-sealing effect of the O-rings pro- 
vides absolute shutoff, permanently 
bubbletight. — Stockham Valves & 


Fittings 


Tramp-iron separator 


26 e Permanent ceramic 
made of barium ferrite are feature of 
new line of separators. The ceramic 
material is compacted under great 
pressure, then permanently magne- 
tized to produce a good flux pattern 
for maximum effect. 

The permanent magnets are in- 
stalled in magnetic pulleys, for use 
at the head of a belt-conveyor sys- 
tem, or in grate magnets for use in 
a hopper, chute or duct.—Stearns 
Magnetic Products 


magnets 
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Catalog No 19 covers P-K 
storage water heaters 





In plain 
steel, copper-lined, copper 
licon, Pre-Krete lined, clad 
ond galvanized. In yn to Storage 
tabular data on capacitie Weter 
weight and dimensions, this bo heaters 
carries a handy conver: 


table to determine capacit 
of heating sections witt 


various temperature ranges 
and steam pressures 


he Pottorsan Gi x ots 


aesign 








FOUR P-K CATALOGS YOU NEED 


AND HOW TO GET YOUR COPIES 


With these four P-K catalogs on your desk you have 
installation and performance data, conveniently tabu- 
lated on instantaneous hot water heaters, storage water set. The Patterson-Kelley Co 
heaters, convertors for water heating systems and forced 


Patterson (>) Kelley 


Water Heater Division 
storage water heaters e instantaneous heaters e¢ convertors e 


water to water exchangers 
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city tables 





© 100 
mpoerat 


th hot w 


water capacities 


050 on P-K forced 
eat ex 


hangers 


Cot alog No. 202 describes P-K 


us water heaters 


$ copacity tables 

pring two, four and six pass 
Tables are grouped 
team pressures ranging from 


Inlet and outlet 
ures are listed 


won Specifying) Gny hot water Aystom... 


boiler water heat exchangers. Just write us for P-K 
heating equipment file #126 and we'll send you the 


; 3 ., Inc., 2504 Warren Street, 
East Stroudsburg, Pa. 


6 


147, 








Presenting new highs in quietness 
and dependable broad efficiency... 


NEW DY NAFOLL teavy-aaty FAN 


featuring a perfected airfoil blade design 


With this new Clarage Type AF Dynafoil line of superior fan equipment is built in 13 
Fan you get stable high efficiency where it sizes, Classes II, III, and LV construction. 
counts—under actual operating conditions. WRITE FOR CATALOG 859 === 

Ideally suited to mechanical draft and which provides outlined dime n- Ciaus RY } 
heavy-duty applications, such as industrial sions and description of new Dynafoil | Fans 
processes, conduit type air conditioning, and Clarage Type AF Dynafoil 
tunnel ventilation, this latest in the Clarage Fans. Or contact nearest office. 


Dependable equipment for making air your servant 


CLARAGE FAWN COMPANY 


Kalamazoo, Michigan 
SALES ENGINEERING OFFICES IN ALL PRINCIPAL CITIES @ IN CANADA: Canada Fans, Ltd., 4285 Richelieu St., Montreal 


148 For more facts circle 291 on Reader Service Card, p 117 For more facts circle 292 on Reader Service Card, p 117 » 








How Blaw-Knox cuts your power piping costs 


121,000 square feet of space at your service. 
Power piping facilities at Pittsburgh include 56,000 
square feet of plant area and an additional 65,000 square 
feet for exterior storage. An additional new plant is 
located on a 15-acre site in Jackson, Mississippi. 


¥ 


New product development. Blaw-Knox developed 
an enclosed type of functional spring hanger as part 
of their complete line of hangers for supporting any 
piping system. Here a group of hangers individually de- 
signed for a project is factory checked to assure fast 
field erection. 





Your job is under the personal supervision of an experi- 
enced engineer, who follows your project from beginning 
to end. Your piping is handled with the most modern 
equipment for welding, heat treating, and bending. 
Fabricating techniques, proven by rigid testing, are used. 









Stress calculation cut from months to a day... 
with pace-setting engineering. An exclusive Blaw-Knox 
method uses an electronic computer for automatic com- 
putation with no limitation on the complexity of system 
Full accuracy, with tremendous savings in time and 
cost. Write for details. 


BLAW-KNOX COMPANY 
> Power Piping Division 
829 Beaver Avenue, Pittsburgh 33, Pennsylvania 








THERMO REFRESHER NO. 26 


Steady - flow internal - com- 
bustion engines have proved 
their practicality in the last 


ten years. Now let's learn... 

















cl} w 


Exhaust 











Ve 
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Simple open-cycle gas-turbine unit, Jeft, has three major elements: C—compressor, 


F—combustor, T7—turbine. 


Compressed air heated in combustor drives turbine 


By B G A SKROTZKI, Associate Editor 


How to analyze gas-turbine engines 


Now that we know the basic thermo 
of steady-flow working fluids we are 
ready to study the well-known gas- 
turbine engine, Fig. 1. The simple 
open-cycle engine has three main 
parts: (1) rotary compressor C (2) 
combustor or furnace F and (3) gas 
turbine 7. The unit gets its name 
from the turbine which takes its en- 
ergy input from hot pressurized gas 
flowing through it. 

Compressor C draws air in steady 
flow from the atmosphere and pres- 
surizes it adiabatically. The air then 
flows into the furnace. Fuel injected 
into the air flowing through the fur- 
nace burns to raise the temperature 
of both the air and combustion gases, 
at constant pressure. 

The heated pressurized air-gas 
mixture then flows into the turbine 
and does mechanical work on its ro- 
tating shaft. The air-gas mixture ex- 
pands and cools as it gives up energy 
to do this work and then exhausts to 
the atmosphere. The turbine develops 
all the mechanical work of the cycle, 
part being used to drive the compres- 
sor; the remainder is net output of 
the cycle. 

Cycle analysis. To simplify analy- 
sis we'll assume that the working 
fluid is air throughout the cycle, that 
is, we'll use an air standard. We'll 
regard the heat of combustion as heat 
energy transferred to the working 
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fluid, Q,. In Fig. 2 we analyze the 
operation of each element in terms of 
the steady-flow energy equation and 
assume the kinetic energy of the air 
stays constant throughout the cycle. 

The lower three sketches of Fig. 2 
give the P-V graphs for the compres- 
sor, turbine and total engine. The 
corresponding T-S graph for the cy- 
cle is in Fig. 1. Process 1-2 raises the 
air pressure and temperature at S = 
C by absorbing work input W,. Proc- 
ess 2-3 in the combustor raises the 
air temperature at P = C by adding 
the cycle energy input Q,. Process 
3-4 in the turbine develops the gross 
mechanical work W, by expanding 
the air at S = C. Lower part of Fig. 
2 shows that the compressor absorbs 
the major part of the gross work de- 
veloped by the turbine. 

An actual engine works with a con- 
tinuously changing mass of air, but to 
simplify we'll assume the turbine ex- 
haust air cools in flowing through the 
atmosphere, giving up rejected heat 
Q,, and re-enters compressor intake 
to form an equivalent closed cycle. 
Summarizing all the energy transfers 
under CYCLE, Fig. 2, we see that 
ideally and actually VW = Q, — Q,. 
The ENERGY FLOW sketch shows 
that the compressor circulates a rela- 
tively large amount of energy through 
the cycle. 

Equation (22) of Fig. 2 gives the 


cycle thermal efficiency in terms of 
the air temperatures. A more prac- 
tical method gives the thermal effi- 
ciency in terms of the pressure ratio 
of the cycle: 
P, _ P; 

P, => => l 

r P, P, ( ) 
For the isentropic processes (Part 8, 
Power, May 1957, p 108) tempera- 
tures and pressures are related by: 


= = 7 

Transposing the temperature ratios: 
Ty _ Ts 
T, T 

Subtracting 1 from each side we get: 
ae: 
ma—-T, =%%-—T; 
ee 
mT, fi 
Ts —T. T2 > 


) 


(4) 


—] 


continued on page 152 
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COMPRESSOR 


PT; 


Wp= Cp (To-T)) 


COMBUSTOR 


Po Vs P.V, 
(5) "+ Et, = 27+ 


(6) H,+Q,7H, 
(7) Qgz Hs-He 


(8) Qq26p (Ty-Tz) 


TURBINE 


Ty &y 
(9) Se: Th cmon 
(10) Hy=HatWp+W 
(1) W= Hy-Hy-We 


(12) W=Hy-Hy ~Hyt= Cp (T-Tg-T47,) 





(/3) 
(/4) 
(15) 


(16) 


HEAT REJECTED 


aM, _BY, 
46,7 + a E;+@, 


Hg =, t0, 
G, = Maly 


Q,= Cpl 14-7) 


CYCLE 


Qo 





(17) Qq= W+O, 
(18) W=Q0-Q_= Hy-Hs(Hy-H) 


(19) W= (7-747) 


ENERGY FLOW 


(20) Thermal efficiency = 3, 


Col 5-G-5tT) 
7) (3-1) 


Ta-h 
Z-h 


(2/) = 


(22) =/- 











COMPRESSOR WORK 


I; 








TURBINE WORK 


Ts 








WORK OUTPUT 














? Steady-flow energy analysis of each element of the gas-turbine 
engine shows how they fit together to develop net work out- 
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put from heat input. P-V graphs for compressor, turbine and total 
unit correlate with T-S graph in Fig. 1, show work distribution 
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GAS-TURBINE ENGINES continued 





% 


(a) 


3 Regenerative gas-turbine cycle passes turbine exhaust through 
heat exchanger R to heat pressurized air entering combustor. 


Substituting in equation (22) of Fig. 
2 we get: 


: ] 
Thermal eff = 1 — —— (8) 
k-1 


P. * 


Process-wise the gas-turbine cycle is 
the same as the Joule or Brayton 
cycle (Part 13, Nov 1957, p 92) de- 
veloped for reciprocating engines. 
Fig. 3 of Part 13 shows how the ther- 
mal efficiency of the cycle varies with 
pressure ratio. It also shows that the 
work output of the cycle reaches a 
maximum at a certain pressure and 
temperature ratio. 

Regenerative cycle. The T-S 
graph, Fig. 1, shows that heat is added 
and rejected from the gas-turbine 
cycle at temperatures varying over a 
wide range. The Carnot principle 
shows that to achieve high efficiency 
we must absorb Q), at the highest pos- 
sible level and reject Q, at lowest pos- 
sible level. 

We can do something about this 
by noting that most practical gas- 
turbine engines exhaust their gas at 
temperatures higher than the air dis- 
charged by the compressor before it 
enters the combustor, Fig. 1. By 
passing the air circuit through a heat 
exchanger called a regenerator we can 
heat the air to the exhaust tempera- 
ture before it enters the combustor, 
Fig. 3. Ideally, the turbine exhaust 
cools to the exhaust temperature of 
the compressor. This makes 7; = T, 
and Ts = T>. 

Fig. 3c shows that the heat given 
up by the exhaust gas equals the heat 
picked up by the compressed air. The 
two areas marked (Q, measure the heat 
transferred in the regenerator. The 
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W=1-2-3-4-5-6=0q~O, 

















Or < 























Energy flow diagram for regenerative 
gas-turbine cycle has large quantity 
of energy recirculating within cycle 


right-hand area shows the amount of 
rejected heat saved by recirculating 
it in the cycle. The left-hand area 
shows the reduction in cycle heat in- 
put Q,. 

Fig. 3b shows the heat added and 
rejected in the regenerative gas-tur- 
bine cycle. Compared with the sim- 
ple cycle in Fig. 1, note that the av- 
erage temperature of heat addition 
from 7’; to 7, has been raised in Fig. 
3b and the average temperature of 
heat rejection from 7g to 7; has been 
lowered. This raises the cycle ther- 
mal efficiency. 

The net work of the cycle VW = 
area ]-2-3-4-5-6 even though the 
areas for Q, and Q, are not coinci- 
dent. This follows from: 


V=2.+-(0+0) 


=Q.- 0 (9) 





W = |-2-3-4-5-6 














5 
(¢) 


The circulated energy Q: of graph (c) helps reduce both heat 
added and rejected to improve overall thermal efficiency of cycle 


Next let us find the efficiency for this 
improved cycle: 
i _ » 
a ee 
Cy( T.-T; ) 
Cp ( T,-T3) 
T.-T 
Ts-Ts 
Multiplying the numerator of the 
fraction by 7',/7, and the denomina- 
tor by 7's/Ts we get: 
T: 
a 
Ts T; 
1 —- T. 


k—1 


But = pt 


it 
T; T; 
Then substituting: 


ico 


Ts, 


1 
Zt 
A 


Tp *- 
= T, P, k 
Fig. 3 of Part 13, Nov 1957, shows 
how the regenerative thermal efh- 
ciency varies with pressure ratio. 

Fig. 4 shows the energy-flow dia- 
gram for an ideal regenerative cycle. 
The recirculated energy Q; is of the 
same order of magnitude as Q,. 

When irreversibilities are taken 
into account, cycle thermal efficiencies 
are considerably lower. For practical 
performances see Electric Generation 
—Hydro, Diesel and Gas-Turbine 
Stations by Skrotzki, pp 407-417. 
These cycles also use intercooled com- 
pression and reheating. 

Next part deals with actual perform- 
ance of compressors and turbines. 


e= ] 
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where performance is a matter of pride... 


SAN DIEGO GAS 4&4 ELECTRIC COMPANY 
ENCINA PLANT CALIFORNIA 





Inheat 
exchanger 
tube 


San Diego Gas & Eleciric Company's Encina Plant in Carlsbad, 
California, has been expanded into one of the larger and most modern 
steam turbo-generator stations on the West Coast. 


MADE IN USA Scovill Aluminum Brass Heat Exchanger Tube is installed 
OF AMERICAN DUSTY yr XY in condensers and heat exchangers serving all three of Encina’s 
‘ 106,000 KW turbo-generator units. Here, as elsewhere in the Nation's 
finest power plants, operating engineers have found Scovill 


XY 
\F . Y 2 T 4 Heat Exchanger Tube and Scovill Heat Exchanger Technical Service 


dependable and efficient aids to trouble-free performance. 


MEAT EXCHANGER TUBE {or Applications from Marine to Petro- These Scovill services are no farther away than the phone on your desk. 


chemical, from Compressor Intercoolers to “Cat-Cracker’’ Exchangers, in these popular 
Alloys... Phosphorized Admiralty « Admiralty ¢ Arsenical Admiralty « Red Brass, 
85% « Deoxidized Copper « Arsenical Copper ¢ Cupro-Nickel, 10%-20%-30% « SCOVILL MANUFACTURING COMPANY, Mill Products Division, 


Aluminum Brass e Aluminum Bronze, 5% « Muntz Metal « Duplex Tube 99 Mill Street, Waterbury 20, Conn. Phone Plaza 4-1171. 


ascs® 





Engineering Campus, McDonnell Aircraft Corporation, St. Louis. Harris Armstrong, architect; Belt & Given, mechanical engineers; 
MacDonald Construction Co., general contractor; T. J. Sheehan Co. and Sodemann Heat & Power Co., mechanical contractors; all of St. Louis. 





Engineering “Campus” Provides Ideal Climate 
for McDonnell Aircraft Corporation Engineers 


The beautiful new engineering campus of McDonnell Aircraft in St. 
Louis provides an unusual environment for the company’s personnel 
in the airplane, missile and helicopter engineering divisions. 


To assure McDonnell engineers of the best working climate today’s 
air conditioning can produce, these modern buildings are equipped 
with a specially engineered system of Johnson Pneumatic Temperature 
Controls. 


A highlight of the system is the use of Comfostats, an exclusive Johnson 
Controller that regulates room temperatures in relation to humidity 
changes. Unlike ordinary thermostats, which simply maintain a fixed 
temperature regardless of the amount of humidity present, Comfostats 
automatically make allowance for the comfort effects of different 
humidity levels and adjust the temperature accordingly. 

Even more precise regulation is provided in the Campus’ bomb shelter 
and electronic data processing areas, which are controlled on a constant 
temperature and constant humidity basis. 

Specially planned Johnson Pneumatic Control Systems assure ideal 
thermal conditions in tens of thousands of leading buildings of all types 
and sizes. Pneumatic controls are simpler, require fewer components 
and cost less to operate than any other type of controls. When you build 


—SO—«O-‘ a ccnnditinn, include the advantages of a Johnson System in your 
McDonnell FACIB Voodoo plans. Johnson Service Company, Milwaukee 1, Wisc. 105 Branch Offices. 


OHNSON , CONTROL 


PNEUMATIC SYSTEMS 
DESIGN * MANUFACTURE ¢ INSTALLATION © SINCE 1885 


TEMPERATURE CONTROL SYSTEMS FOR SCHOOLS, OFFICES, FACTORIES, STORES, HOSPITALS, HOTELS, PUBLIC BUILDINGS 
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Steel stack is protected from 
corrosion by concrete lining made with 
Atlas Lumnite Cement 





At Pennsylvania Power Company (New Castle, Pa.) 
this stack interior was recently gunited with a mixture of Lumnite 
calcium-aluminate cement and sand aggregate. 


This monolithic concrete lining will protect the stack from corrosion, 
abrasion and high temperatures. 


Concrete made with Lumnite cement can be cast in place, plastered against the 
shell or gunited. It reaches high strength in 24 hours. 


For convenience, manufacturers of refractories offer castables bonded 
with Lumnite cement — packaged mixtures ready for use with just 
the addition of water. For more information, write Universal Atlas, 
100 Park Avenue, New York 17, N. Y. 


USS Atlas 


Universal Atlas Cement 
Division of 
United States Steel 
OFFICES: Albany: Birmingham: Boston « Chicago - Dayton « Kansas City - Milwaukee Minneapolis * New York» Philadelphia - Pittsburgh «St. Louis -Waco 
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PRESSURE LOADED SEATING 


minimizes leakage and maintenance 


Consolidated Electromatic® Relief Valves save steam, pure water, 
fuel, and “wear and tear” on your spring-loaded valves. Pressure 
loaded seating permits closer adjustment between operating pressure 
and set point than in spring-loaded valves. Many Electromatics are 
used to purge superheaters for faster startups and as superheater 
vent valves. They greatly reduce chances of superheater damage 
when firing up a cold steam generator or banked boiler. 

Pressure loaded seating is created by channeling steam from the 
pressure vessel around the Electromatic’s exhaust and into its main 
and pilot valve chambers. Steam pressure in both chambers always 
matches that in the vessel when the Electromatic is closed. 

When pressure exceeds the Electromatic’s set point, a signal from 
controller to panelboard control station results in solenoid thrust 
that opens the pilot valve, venting the steam faster than it can enter 
the pilot valve chamber through the clearance between the main 
valve disc and guide. With pressure in the chambers unbalanced, the 

o “ main valve opens; steam exhausts until boiler pressure is reduced to 
eee | the pre-determined setting of the controller. The pilot valve and the 
main valve close instantly at this point. Action is so fast, the closely 

Consolidated Electromatic @djusted Consolidated Electromatic normally relieves overpressure 
Relief Valve. Sizes: 242" before the spring-loaded valve’s set point is reached. For automatic 
to 14”. Pressures to 3000 4+ manual operation or to cut the valve out of service, a switch is 


psi. Temperatures to ; : ; 
1120°F. Double Outlet. provided on the control station. Send for Bulletin 720. 


uma 4 CONSOLIDATED SAFETY VALVES 


A product of 


[ml MANNING, MAXWELL & MOORE, INC. 


TRADE MARK Consolidated Ashcroft Hancock Division « Stratford, Connecticut 
In Canada: Manning, Maxwell & Moore of Canada, Ltd., Galt, Ontario 


MANNING 
INI INOOW 9 
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Effective auxiliary equipment maintenance 
requires no more than 4 lubricants 


Get important reductions in inventory and maintenance costs 
with Texaco Organized Lubrication 


A small group of multi-purpose lubricants, organized 
by Texaco into a simplified plan, is rapidly replacing 
numerous specialty products in auxiliary power 
equipment applications. 

As a result of this plan, inventory is cut sharply; 
storage space is saved. Misapplication dangers are 
substantially reduced. Lubrication rounds take less 
time—labor costs go down. 

A Texaco Lubrication Engineer will be glad to 
tell you how the Organized Lubrication Plan can 
help you cut maintenance costs in your plant. Just 
call the nearest of the more than 2,000 Texaco Dis- 


tributing Plants, or write: 
The Texas Company, 135 East 42nd Street, New 
York 17,N. Y. 


STATES 


LUBRICATION IS A MAJOR FACTOR IN COST CONTROL 


(PARTS, INVENTORY, PRODUCTION, DOWNTIME, MAINTENANCE) 





“Zakho strode forward majestically and straddled the goat amidships,” 





guffawed Marmaduke 


Marmy’s one-squirt Divriki 


“Bitcew ATER on 


Marmaduke Surfaceblow in 
his foghorn voice. “I'll tell you arm- 
chair engineers about a dedication 
that turned the 
plant’s requiem.” 


dedications,” 
roared 


almost out to be 

This blast took place yesterday 
while I was having a corned beef and 
cabbage luncheon at the Bent Pro- 
peller Bar, famous waterfront hang- 
out. Effect of Marmy’s sudden ex- 
plosion was immediate and complete. 
It seemed that the earth itself had 
stopped spinning. What had been a 
raucous babble of voices suddenly 
turned into the stillness of a tomb. 
Only thing important was that the 
cantankerous old fox of a consulting 
engineer was about to sound off, so 
every word must be heard. 

Thus suddenly propelled into the 
limelight, the old gent stood at the 
6-ft 4-in. frame 
straight as an arrow, with his bat- 
tered gray derby crowning his shock 


crowded bar, his 
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of unruly hair. Marmy leisurely put 
down his bottle of Sandpaper Gin and 
turned his back to the bar. Then, sur- 
veying his audience deliberately, he 
hooked his huge thumbs into the arm- 
pits of his checkered vest. Satisfied 
he had the undivided attention of us 
mortal earthlings, he began to sound 
off with a blast that shook the bar. 

“Now hear this,” he roared. “Back 
in 1947 I was installation engineer for 
an American manufacturer at a large 
industrial plant in Tabuzun, Dhekire. 
We had just installed a steam turbine- 
generator unit. Soon as the new ma- 
chine was running the top brass de- 
cided to celebrate Divriki to do hom- 
age to their local Goddess of Power. 

“A week before the big day they 
started decorating with leaves, flowers 
and branches from sacred plants and 
trees. Seemed like acres of jungle 
were cleared of vegetation. The joint 
looked and smelled more like a giant 
greenhouse than any respectable pow- 


er plant had a right to look and smell. 
“Celebration was to be started off 
in the traditional way, by sacrificing 
a goat. The animal’s carcass was then 
to be rationed out to the plant person- 
nel to take home. But the important 
thing was to make the sacrifice ac- 
cording to Hoyle. That called for 
someone to straddle the goat amid- 
ships and, facing forward, to yank 
back the animal’s head with his left 
hand while using his right hand to 
slash the goat’s throat with a sharp 
ceremonial knife. Zab Zakho, the chief 
engineer, was to do the honors, with 
Amar Azizlya, the chief electrician, 
assisting with the proceedings. 
‘“‘When the great day arrived every- 
one from miles around showed up, 
including the village officials. Because 
the sacrifice had to take place inside 
the powerhouse next to the new unit, 
there was standing room only. 
“Everyone was in a festive mood. 
The great moment arrived. Zakho 
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THE JIM THORPE 
POWER PLANT 


t Haskell Institute 
-—— Architects & Engineers — 
WILSON & CO., SALINA, KANSAS 
— General Contractor — 
C. L, MAHONEY CO., INC., KANSAS CITY, KANSAS 
— Supervision of — 
Construction & Equipment Installation 
BUREAU OF INDIAN AFFAIRS, BRANCH OF PLANT 
DESIGN & CONSTRUCTION, ALBUQUERQUE, N. M. 


Edward A. Poynton, Chief 


package steam 
generators 


THE HASKELL INSTITUTE—Lawrence, Kansas 
U. S. Government Indian School operated by 


Washington, D. C. 
Arthur O. Allen, Engineering Advisor 


With an eye for economy and efficiency, the new central heating plant 
at the Haskell Institute is equipped with four multi-purpose Keeler Type 
D K package steam generators. They supply the entire steam needs of 
the several buildings at this U. S. Government Indian School located on 
a 280-acre tract near Kansas City. 

Three of the units are 25,000-lb stm hr capacity boilers equipped for 
combination oil and gas firing, and the fourth is an 18,000-lb stm/hr 
gas-fired unit. 

A “better efficiency than required” report confirms the wisdom of 
the selection, together with further statements which indicate a 20% drop 
in fuel costs, when firing the new Keeler Type D K units at the same 
capacity as the previous equipment. 

There’s a size and type Keeler steam generator available for your re- 
quirements—up to 200,000-Ilbs stm/hr—with the full economy, effici- 
ency, versatility and dependability that has earned Keeler its reputa- 
tion as “builders of better boilers since 1864”! Write or phone for free 


—ESTABLISHED 1864— 
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200 - 300 West St. - 


The Seal of Quality in Water Tube 
Steam Generators 


E. KEELER COMPANY 


bulletins, full data and specifications ... 
: WES “Boils ba 


Williamsport, Penna. 
— OFFICES IN PRINCIPAL CITIES — 
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United States Department of the Interior, Bureau of Indian Affairs 


END WATER LEVEL WORRIES 


in those medium pressure boilers 


Here’s the great combination that takes all the worries and troubles 
out of water level and feed pump control for the many medium 
pressure boilers—boilers with steam pressures up to 150 psi. 

The drawing shows the simple hook-up. McDonnell No. 150 
controls the boiler feed as it should be controlled—directly from the 
boiler water level. This holds the water level within the close lim- 
its that assure maximum steaming efficiency and fuel economy. 
Any deficiency in the returns is at once replaced by the McDonnell 
No. 27T Make-up Water Feeder installed on the receiver. 

An extra switch on the No. 150 provides circuits for cutting off 
burner and sounding low water alarm—a final safeguard from 
emergency conditions such as current interruption in the pump 
circuit or failure of make-up supply. 


Ask for engineering data covering all conditions. For 
boilers up to 250 psi. ask about the new 92 Series 
Pump Control. 


MCDONNELL & MILLER, Inc. 
3506 N. Spaulding Ave. 
Chicago 18, Ill. 


Jd 
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MSDONNELL 
No. 150 
PUMP CONTROL 


>? M£Donnell No. 150 Control The most widely used, 
time proved control 
of its type— for boilers 


ae ad up to 150 psi. Under- 

sal writers’ Listed. Has 

Pe |-| |. Condensate Receiver two mercury switches 
ie y —one for controlling 


sS 


i’ ‘ ie , \- 
Burner > aA | TK Lt cold Water feed pump and one for 
i 


(@% e\> 
Motor Control oN 1 rc Supply low water cut-off and 
a oi ~ alarm. Packless con- 
Boiler Feed Pump M3 JAG ey MSDonnell : 
| PROF No. 63 struction features 


M&Donnell No. 27T Feeder | Lew Water heavy monel sylphon. 
7) Cut-Off Switch leads have 

porcelain bead insu- 

lation. Also available 

with water column 

type body—No. 157. 


MSDONNELL No. 27T 
MAKE-UP WATER FEEDER 


Has large water feeding capacity which per- 
mits locating the No. 27T at a relatively low 
point on the receiving tank; this provides ade- 
quate space for return condensate, preventing 
wasteful overflow. Sturdy construction with- 
stands turbulence in receiver. For tank pres- 
sures to 35 lbs., water supply pressures to 100 
Ibs. McDonnell Make-up Feeders also include 
flange-mounted types. 


i) MEDONNELL 
Dviler Waler Level Coritiole 


Boiler Water Feeders @ Low Water Fuel Cut-Offs © Pump Controllers © Relief Valves 
Flow Switches @ Related Liquid Level Controls for Tanks, Stills, Air Conditioning Systems 


Condensate Return Main 
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strode forward majestically, waving 
his goat sticker. Then, straddling the 
goat, he yanked the unhappy animal’s 
head back by its chin whiskers and 
was about to slash its throat. But at 
that instant my native assistant, Hulbi 
Barmer, whipped a squirt can filled 
with carbon tetrachloride from be- 
hind his back. Taking deadly aim, he 
squirted at the goat’s stern section. 
Butu’s EYE! That squirt started a 
chain reaction of events that no one 
present will forget. 

“Being energized so unexpectedly, 
the goat took one mighty leap, head- 
ing in the direction of the Goddess 
Divriki’s heavenly throne. Zakho sud- 
denly found himself riding the goat 
for three mighty jumps. Then, just as 
suddenly, his chin hooked over a wire 
stretched across the room that was 
loaded down with decorations. The 
greatly surprised and most unfor- 
tunate chief crash-landed flat on his 
hull and conked out with the speed 
of a ruptured fuse. 

“The goat couldn’t be bothered with 
Zakho, and cared less. He kept mak- 
ing knots, trying to escape from that 
carbon tet that was corroding his 
poop deck. About halfway to the 
other end of the building he aimed 
for a side window. But the main ex- 
citer set got in his way. By then the 
goat had too much steam up. He tried 
to stop, but his brakes wouldn’t hold. 

“That plant used one main exciter 
at a time for all five of its old ma- 
chines. The exciter was driven by a 
small impulse shaft-coupling and gen- 
erator brush-gear. The flying goat 
landed on a governor drive belt. The 
belt flew off and the belt safety start- 
ed shutting down the unit, and the 
plant. Carbon brushes and pieces of 
goat went flying in all directions. 

“At that exact moment the big 
crane was passing overhead. We'd 
had trouble just a few minutes before 
the ceremony was to begin, so had 
the crane pick up a welding machine 
to take to the far end of the plant. 
The operator’s head was hanging over 
the cab’s edge, as he stared at the do- 
ings below. 

“As the goat got scrambled on that 
belt, a hind leg with the hoof attached 
zoomed through the air and caught 
the hypnotized crane operator smack 
between the eyes, knocking him for 
a loop. Down below all eyes were in 
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Only AE Vibra-Grate Stokers give 
you these 


Water tube section showing mounting 





of grate blocks 


3 important benefits 





Water-cooled grates. Water-cooling . . 
to the boiler circulation system . . 


. directly connected 
. guarantees the longest grate 
life available in any stoker today. Proven maintenance costs are 
less than one cent per ton of coal. In fact, one major installa- 
tion has used less than $200.00 worth of repair parts in over four 
years of continuous operation! 





OPERATING 
FLOOR \ 











Elimination of dust collectors and cinder return systems. 
Vibra-Grate burns the coal on the grate . . . dust collection and 
cinder return systems are not needed. You will never have to be 
selective in the grade of coal you burn either. Vibra-Grate feeds 
wet or dry fuel, high or low grade coals. It can burn gas or oil 
singly or in combination with coal. Overfire air assures complete 
combustion, giving absolute freedom from smoke at high or 
low ratings. 
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Higher efficiency. Intermittent vibrating motion of the grate 
feeds and moves the fuel . . . insuring even, compact distribution 
on the bed. A combustion-controlled electric timer determines 
the vibration frequency as required by fuel and steam demand. 
There are no light spots or holes to reduce efficiency. The grate 
supports form air-tight zoned sections dampered to permit 


accurate regulation of undergrate air. 


THE AE VIBRA-GRATE offers advantages in stoker oper- 
ation and efficiency that have never been available before, 
because it is the only stoker which combines the main- 
tenance saving features of water-cooling and the high 
efficiency features of a vibrating grate and controlled 
zone undergrate air. Only from Vibra-Grate can you get 
such dramatic reductions in maintenance costs... as 
well as efficiencies that can’t be equalled. Write for com- 
plete information on what Vibra-Grate stokers can do 
for you in terms of lower operating costs. 


AMERICAN ENGINEERING COMPANY 


Wheatsheaf Lane and Sepviva Street + Philadelphia 37, Pa. 


Canadian Subsidiaries: Affiliated Engineering Corporations, Ltd., 
Montreal, P. Q., Bawden Industries Ltd., Toronto, Ont. 
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| j' Elyria, Ohio, U.S.A. Ny 


THREADED PIPE... {t's Tight... it’s Best... Costs Less? 


The Ridge Tool Company 
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the goat’s direction, so no one noticed 
the runaway crane until it hit the end 
of the runway with an earth-shaking 
crash. We noticed it then, all right. 

“Upon crashing, the welding ma- 
chine hanging on the hook swung 
violently out through a large window. 
Swinging back it hit the masonry 
column that separated the window 
from the next one and knocked it 
clear out of the wall. 

“Below in the loading bay was a 
flatcar loaded with a dozen tons of 
cement in paper sacks. Those flatcars 
are called bogies in Tabuzun. Instead 
of air brakes, this bogie had a long 
lever on the side for the brakeman 
to set. The brake was released by 
kicking the dog, which snapped off 
the brakes. 

“As luck would have it, a chunk 
of masonry from above landed smack 
on the dog, releasing the brakes. The 
loaded bogie started rolling slowly 
cut of the powerhouse because the 
rails were downgrade for the first two 
miles. The switchyard was 300 yards 
from the powerhouse. 

“By that time bedlam had really 
broken loose. As that runaway bogie 
built up speed, natives along the 
tracks ran for the jungle, shrieking 
their heads off. But just then we were 
horrified to see our big diesel loco- 
motive come up the line, headed 
straight for the bogie. The diesel driv- 
er saw it too, but the bogie had picked 
up a 30-mile-per-hour speed and was 
shedding a few cement sacks at every 
bumpy rail joint for good measure. 
The diesel driver did the only sensible 
thing done by anyone that hectic day. 
He stopped, then started going astern 
to the first siding, about 200 yards 
down the line. 

“All this time he excitedly jabbered 
instructions to his  brakie, who 
jumped off, ran to the siding, threw 
the switch, then threw it back just 
as the bogie came hell bent for elec- 
tion. He just did make it in time. The 
bogie went zooming by, throwing ce- 
ment sacks like rockets in every direc- 
tion. One of the sacks shot through 
the cab window where it exploded, 
putting the diesel driver out of the 
show temporarily by snowing him un- 
der with cement dust. Now we had a 
runaway diesel. It rumbled to the end 
of the siding and, since a wooden 
tie acted as the only bumper, the lo- 
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One good turn 
deserves 
192 others! 


Pipe fabricators: Cornell & Underhill, Inc., Hoboken, N. J. 


During fabrication, the USS* NaTionaL 
Seamless Steel Tubes used in this 8-ton heat 
exchanger were turned, or bent, 193 times! 
What’s more, fabrication involved 584 pipe 
welds of various types and 1,720 inches of 
fillet welding. Mainly, the 35-foot-long, 
5-foot-high bundle consists of 34-inch Sched- 
ule 80 NATIONAL* Seamless Pressure Tubes; 
fabricated for the Solvay Process Division 
of Allied Chemical & Dye Corporation. 





NATIONAL Seamless Pipe and Tubes are 
known the world over for safety and dependa- 
bility. They are available in carbon through 
the various alloy and stainless grades. Get the 
complete story by sending for Bulletins 10 
and 26. And, for technical assistance, our 
Mill Service Force is available for field con- 
sultation. Write to National Tube Division, 
United States Steel, 525 William Penn Place, 
Pittsburgh 30, Pa. 


USS and National are registered trademarks 


“The world’s largest and most experienced manufacturer of tubular products” 


National Tube 
Division of 


United States Steel 


Columbia-Geneva Steel Division, San Francisco, Pacific Coast Distributors - United States Steel Supply Division 
United States Steel Export Company, New York 
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MERCOID 
WEATHER 


PROOF 
CONTROLS 


For PRESSURE - TEMPERATURE 





—— Bourdon tube operated 


Hermetically sealed 
mercury switch 


Visible On-Off circuit 
Outside adjustments }——— 
Visible calibrated dial }— 


Visible operating 
point indicators 


ZINC PLATED STEEL CASE 

















FOR OUTDOOR APPLICATIONS 
NEMA 1A, 2, 3,4 


Available in various operating 
ranges with differentials to meet 
your requirements. 


WRITE FOR BULLETIN 6-18 





ALL MERCOID CONTROLS 
INCORPORATE SEALED 
MERCURY CONTACTS 











THE MERCOID CORPORATION 
4201 BELMONT AVE., CHICAGO 41, ILL. 
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comotive went right on through the 
carpenter shop and came to roost in- 
side the foundry. 

“But the bogie didn’t stop. It head- 
ed merrily for the next town of Shat- 
ra at a good 60-mph clip. Last time 
we saw that missile she was zooming 
around a curve, shedding cement 
sacks like howitzer shells which ex- 
ploded in big clouds of dust as they 
hit the ground. 

“We were still dumbfounded from 
all that had happened within a few 
minutes’ time as that bogie disap- 
peared around the bend. That, we 
thought was that. But no, for coming 
around the curve on the same track 
was a trolley car. Shades of Captain 
Kidd! And through the haze of dust 
there seemed to be, of all things, a 
cow sitting in the front seat. This was 
too much and I wondered whether I 
was nuts—or possibly delirious. 

“Later, when things quieted down, 
the trolley driver told me what hap- 
pened just before the car came around 
that bend. He said he had seen the 
bogie zoom around the curve, straight 
at him. He and the passengers didn’t 
wait to learn why—they jumped. But 
lucky for them, the bogie jumped 
the track on a curve before reaching 
the trolley. Next thing the driver saw 
was the bogie rolling down the bank 
into the river. 

“There was such a cloud of cement 
dust that no one knew how the young 
Brahma bull came to park in the 
front seat. Maybe the crash of the 
bogie scared him, starting him across 
the tracks where the runaway trolley 
scooped him up. 

“Sight of the trolley caused hell to 
really break loose. Everyone started 
throwing switches as the trolley came 
tearing into the switchyard with the 
bellowing bull in the driver’s seat. 
Nobody seemed to know what he was 
doing. Idea seemed to be to do some- 
thing, and do it fast. If they had done 
nothing, the trolley would have 
crashed in the loading bay of the 
powerhouse. But someone threw a 
switch, diverting the trolley into the 
other side of the powerhouse. 

“Trouble with that was that the 
track lead alongside the transformer 
room and ended up against a loading 
dock in the far end. The plant office 
was directly at the end of the track. 
When the trolley hit the end of the 
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in Communications 
with U. Ss. 


MICRO-POWER 
aa 


¢ 






Pat. No. 2688704 mie f 
Your Insurance Policy 
for... 


Stable 
Continuous 
Uninterrupted 


Communications Power 


Micro-Power operates with the main 
source of power. No time consuming 
“load transfers.” No “power outages” 
even for precious seconds! 


Micro-Power Units are available in 
1500, 3000, 5000 and 10000 watt cap- 
acities. For complete information, 
specifications, and demonstration, 
write... 


ORS CORP. 
102 W. 5th Avenue 
OSHKOSH, WISCONSIN 
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Shown above is a typical office building dual duct layout, 100 
per cent air system. It is zoned to provide selective temperature 
control for each enclosure with Buensod vertical dual duct units 
at exterior walls. These under-window units may be connected 
to vertical risers, or to horizontal mains at the ceiling or on the 
floor below. 


illustrated: Buensod Type V window-wall unit with cut-away show- 
ing automatic volume control. This unit is designed for installation 
under windows to discharge vertically upward, quietly and 
without draft. 


Balancing a building before it’s built ... almost an 
incongruity, yet Buensod does it consistently. 
Buensod air mixing units can be pre-set at the fac- 
tory for desired volume and guaranteed within 
+5% when installed. Whenever desired, a change 
in air volume may be made in the field by simple 
adjustment of one nut. This practically eliminates 
the tedious job of balancing after installation ...a 
chore which can take months. 

The secret is in Buensod’s proven Automatic Volume 
Control. A simple tent-like apparatus maintains con- 





Write for 
details to: 


BUENSOD-STACEY 
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BUENSOD DUAL-DUCT 





stant air quantity from each unit regardless of vari- 
ance of static pressures on either inlet or outlet of 
mixing valve. This operates automatically . . . inde- 
pendent of any outside power source, sensing instru- 
ment or complicated linkage arrangement. The 
mixing valve is actuated by a local thermostat to 
provide the desired room temperature. 


Buensod units are being designed into a constantly 
increasing number of new and renovated structures. 
Consider them for your next project. 





Buensod-Stacey, Inc., 45 West 18 Street, New York 11, New York 
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CHESTERTON MECHANICAL PACKINGS 
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line and crashed into the loading 
dock, the bull was unloaded as if by 
jet action. He skidded through the 
open door of the office. By the time 
that frightened animal had bulled 
himself out of the office, the place was | 
a total wreck. A bull in a china shop 
was a piker to what that fellow did 
to that office. : 

“But there’s more to the story. The 
staff was hurriedly getting the spare 
exciter set going when they learned 
that the crane crash had knocked 
down about 30 feet of the building 
cornice which took the telephone lines 
with it. And the lines had to be re- 
paired before they could call the dis- 
patcher’s office to let him know about 
putting the machines back on the line. 
Later we learned that our two other 
plants had been knocked out when | 
we went off the line. It took about an 
hour to get things going again. 

“With everything finally shipshape 
—after a fashion—speeches were 
made as originally planned. We Amer- 
icans and our native assistants had 
garlands of flowers hung around our 
necks. We ate coconuts, dates and 
candy made from palm juice. We 
even chewed betel nut along with the 
natives, 

“The diesel driver, in the meantime, 
was busy shaking cement dust out of 
his ears and the crane operator’s nog- 
gin was being bandaged over a lump 
the size of a goose egg. 

“As for chief engineer Zab Zakho, , 
two months later when I left for the 
States, he was still talking in a hoarse 
whisper from having his vocal cords 
tied into a knot when his Adam’s ap- 
ple tangled with that taut wire.” 


—SME 


Marmy's Mailbox 


MARMY BELONGS 
Yes, Marmy sure does belong in print. 
He belongs because he’s interesting, 
unpainfully informative, unconven- 
tional, refreshing. He belongs not 
only for what he represents, but be- 
cause he enhances your magazine’s 
“personality.” I believe he helps the 
reception and readership of the more 
serious, straightline material you 
print. In other words, he’s frosting 
to that wonderful cake of highly tech- 
nical information known as Power. 
P pEGuzman, New York, N.Y. 


POWER * APRIL 1959 , 
} 





POWER °* APRIL 1959 


Calibrated accuracy + 0.5% of full scale 


Leakproof between liquid fill and process 
fluid 


No mercury to contaminate process fluid 
No zero shift between —40 and +250°F 


Fast range changing in field; choice of 
fifteen ranges 


High corrosion resistance 

Fast, accurate damping adjustment 

Meter body is self-venting, draining or 
purging 


Here’s the most advanced meter body 
available today for flow and liquid level 


No other flow meter gives you the 
accuracy, convenience and economy of 


the new Honeywell Bellows Flow Meter 


metering. You can use it with virtually 
any process fluid, with combustible fluids, 
and in hazardous atmospheres. Meter 
body has connections for either vertical 
or horizontal piping. Remove it from the 
system for servicing without disturbing 
the piping. 


Models available in many ranges, for 
both flow and liquid level measurement 
and control. Call your nearby Honeywell 
field engineer for details on the new 
Honeywell Bellows Meter. He’s as near 
as your phone. Or write for Catalog C22-1. 


MINNEAPOLIS-HONEYWELL, Wayne and 
Windrim Avenues, Philadelphia 44, Pa. 


@ Reference Data: Write for Catalog C22-1 “Bellows Flow Meter’. 


Honeywell 


iH Fiat on Coritrol 
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A world of wonders... 


... that could change living patterns for all man- 
kind will be explored by General Electric in new 
facilities at Schenectady, N.Y. slated for study of 
nuclear radiation. Extending in scope from earth 
to outer space, the studies are expected to be most 
thorough ever undertaken to explore effects of 
nuclear energy upon man’s physical environment. 
Working with nuclear radiations that travel at 
speeds near that of light itself, that can “see” 
through concrete and turn wood into edible cellu- 
lose, GE engineers and scientists hope to spur the 
pursuit for practical knowledge and use of the 
world’s most awesome forces. 


First completely automatic power plant— 
a $30 million unit—is under construction 
near New Orleans for Louisiana Power and 
Light Company. A computer-operated con- 
trol system developed by Daystrom, Inc will 
supervise all functions of the new 225-mw 
unit—from startup through operation to 
shutdown, without human intervention. 


Tapping the earth's marketplace 


American companies must establish manu- 
facturing footholds in Europe’s Common 
Market and the proposed Free Trade Area or 
face prospect of extinction in European and 
other world markets. This is what E H Cher- 
niss, director of foreign operations for Beck- 
man Instruments, Inc, told a meeting of the 
Foreign Trade Assoc. This, Cherniss said, is 
the only answer to mounting competition 
from foreign firms operating within sanc- 
tioned economic unions. 


Meanwhile, Westinghouse Electric Corporation 
called upon the Government to cancel the order for 
an English-built steam turbine-generator for TVA 
and to rule that the import of such electric power 
generators constitutes a threat to the national se- 
curity. In so doing, the company warned that 
unless Government policy is thus changed, the 
TVA, by 1969, could have over half of its total 
power capacity dependent on foreign firms for 
maintenance and repairs—repairs that could be 
cut off entirely in case of war. 


From McGraw-Hill’s Tokyo News Bureau comes 
word that Hitachi, Ltd, Japan’s leading maker of 
electrical equipment, has completed the last of 
two 83,000-kva 13,800-v 60-cycle ac generators for 
shipment to Brazil. Units are the largest the com- 


pany has made for export, although a Hitachi-made 
generator with 93,000-kva capacity is installed at 
the Sakuma Dam site in Japan. 


Soviet news agency Tass reports world’s larg- 
est 3-pole oil switeh—a 500-kv unit—has 
been made by the Ural Factory for Electric 
Apparatus. It will be installed on the high- 
tension grid line linking Volga power plants 
with the Ural area. Until the 500-kv line is 
finished the switch will operate at 400 kv; 
it has capacity to switch up to 12,000,000 
kva within 1/100th of a second. 


American Potash & Chemical Corporation will 
build the first large-scale commercial plant to pro- 
duce boric oxide (boric acid anhydride). Boric 
oxide is used in manufacturing high-energy fuels, 
as well as various industrial applications. 


Closed-circuit industrial TV is being installed for 
observations at the giant proton-synchrotron un- 
der construction at the European Nuclear Re- 
search Center, Geneva. Orders for two cameras, 
three receiving sets and some auxiliary equipment 


have been placed with the Belgian firm ACEC. 


Looking ahead 


ACI forecast: Electric generation will easily top 
700 billion kwhr in 1959. This represents an 8.6% 
gain from 1958, but only 10.8% from 1957. The 
700 billion kwhr represents 308 million tons of 
coal equivalent at .88 lb per kwhr; estimating 
hydro at 20.5% and coal’s percentage of all fuel 
at 69, coal consumption would be 169 million 
tons in electric generation. 


To increase overall efficiency of steam-cycle 
power-generating plants, and to provide pow- 
er-generating facilities for the vast arid re- 
gions of the West, the U.S. Bureau of Mines 
is about to conduct R&D to establish feasibil- 
ity of the coal-burning gas turbine for power 
generation in stationary plants. Program 
will take advantage of 12 years of R&D car- 
ried out by Locomotive Development Com- 
mittee of Bituminous Coal Research, Inc. 


A 14-man advisory council representing major 
electric power systems of U.S. and Canada has 
been named to help guide Project EHV, GE’s 5-yr 
experimental program in extra high-voltage power 
transmission. Construction is about to start on a 
41/-mile transmission line near Pittsfield, Mass. to 
carry power at a maximum of 750,000 v (Power, 
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this month’s power-field happenings 


ART SOMMER, Assistant Editor 





July 1958, p 93). The advisory committee will 
help in determining investigations and tests to be 
performed to reach these supervoltages in separate 
steps—starting at 460,000 v. 


Twelve European countries have joined together 
in a $38 million program to investigate the use 
of high-temperature gas-cooled reactors for 
nuclear power stations. Project will center on 
construction of an experimental power-producing 
reactor at Winfrith Heath, research facility of the 
British Atomic Energy Authority. An international 
design team will draw up working plans. Design 
object: to get an outlet temperature high enough 
to operate modern steam-turbine-generating sets. 


Under a grant of $57,600 from the National 
Science Foundation, three U of Wisconsin 
engineers are about to launch a continued 
study of the process by which liquid fuels 
mix with air and become combustible in the 
combustion chambers of engines. Liquid 
fuels under study will be sprayed, their be- 
havior under conditions simulating various 
types of combustion chambers will be pho- 
tographed and the vaporization analyzed. 


Suggestions pay off... 


... to the tune of $32,000 for two blast- 
furnace workers of U.S. Steel Corp’s Gary 
works who suggested a way to recover molten 
iron from slag. This is highest suggestion 
award ever paid in American industry. 


... and an employee at GE’s Pittsfield, Mass. plant 
is $5200 richer for his suggestion that cuts by 
more than 50% the time needed for demoisturiza- 
tion of core and coil unit in power transformers. 


Here’s an idea that’s paying off in other ways for 
a forward-looking Columbia U sophomore. While 
classmates hurriedly jot down a lecturer’s 
blackboard notes, Roger Field just looks, lis- 
tens and absorbs. At end of each session he 
calmly steps to the front of the room with 
his 35-mm camera and photographs the data. 
Result, says Roger, is that he saves energy 
that note-taking consumes while getting 
more accurate notes. It also allows him to 
concentrate more on the professor’s verbal 
message. He uses the method mostly in 
science classes where errors in copying long 
mathematical prokilems or involved dia- 
grams could be serious. Demand for prints 
from other students offsets cost. 
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Rock-and-roll craze... 


. . . has invaded industry. But not in the form of 
an off-key melody. Rather, it’s research to sim- 
ulate actual sea conditions to test operating ef- 
ficiency of distillation equipment for marine use. 
The Cleaver-Brooks test setup has been installed 
at their seaside research and test site, Wrightville 
Beach, N.C., where the company is studying sea 
desalting techniques. 


Vocalizing “world first” claims are .. . 

... the Soviets who, according to Tass, have 
designed and built the first “sun turbine,” 
which converts the sun directly into mechan- 
ical energy. Unit utilizes energy of magnetic 
fields and sun’s heat. 


. .. Westinghouse Electric Corp who say they will 
build the first gas-turbine electric power station 
with completely automatic remote controls. It will 
be used to power an oil storage and tanker-loading 
facility on Lake Maracaibo, Venezuela. 


propulsion machinery... 


... for first atomic surface vessel, the N/S Savan- 
nah, is viewed by AEC and Maritime Administra- 
tion officials and newsmen during initial shop tests 
at De Laval Steam Turbine Co. This machinery is 
capable of delivering 22,000 shaft hp and weighs 
about 350,000 lb. Main turbines and reduction 
gear, above, will be powered by steam produced in 
a pressurized-water reactor being constructed by 
The Babcock & Wilcox Co. Propulsion unit will 
turn the N/S Savannah’s single propeller shaft at 
106 rpm normal to maintain a normal speed of 20 
knots. The atomic vessel with its crew of 120, ac- 
commodations for 60 passengers and a cargo of 
about 10,000 tons is expected to operate continu- 
ously for about 314 years without refueling. 
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Reliance Gauge Column Co 
is 75 years old 


WHIRLEX \ \ Back in 1884, when the first patent 
‘es was issued on the “alarm” water col- 
Shop Assembled =." \ . umn, pressures seldom exceeded 50 
} psi and the salesmen for the newly 
formed Reliance Gauge Co could 
carry a sample column to show their 
prospects in the power plants. 

In the 75 years since then, pres- 
sures have gone to more than 5000 
psi and boilers have become vastly 
larger. Many of the changes in water 
columns needed to meet these ad- 
vances have been made by the Reli- 
ance Gauge Column Co, as the firm 
has been known since 1910. 

Floats have been improved, gage 
valves and try cocks added, and gage 
inserts have given ability to stand 
pressures beyond the capabilities of 
tubular glass. Forged-steel bodies 
now clamp prismatic and mica-pro- 
tected glass windows—even all-mica 
windows for some high-pressure 
boiler applications. 

Visibility became a problem as boil- 
ers grew larger, and a series of design 
changes came as a result—illumina- 
tion, vision-focusing hoods, reflector 


.. » Cut Erection Costs type hoods and, in 1936, the com- 
to a Minimum pensated hydrostatic remote-reading 


water-level indicator. 

This highly efficient Whirlex > Recent years have seen development 
ontiastos ts completely shop of isolated-electrode circuits for 
assembled and need only be alarm and light-signal equipment. 
bolted in place at the erection 
site. Rigid shop inspection as- 
sures a “gas-tight” installation 
thus eliminating the opportun- 
ity of error at the job site. 


A Whirlex Shop-Assembled Dust 
Collector may be the answer 
to your problem. Write for more 


complete information. Whirlex FD and ID fans are designed 


for heavy, rugged duty 


Picture panels add to 


Fly Ash Arrestor air-conditioning efficiency 
CORPORATION 


Graphic panels incorporated into the 
204 North Ist. Street © Birmingham, Ala. 


VV; T-J. = x pneumatic control system can help 
simplify a building’s air-condtiioning 
Dust Collectors Induced Draft Fans apeean, In New York's Seagram 
a iets iene tine Bldg, 23 central fan systems and four 
Self Supporting Stacks * Duct Work chilled-water systems have individual 
eee ' panels, each fitted out with a color- 

sis NN sea keyed portrait of the particular sys- | 
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“FRANKLY 
HOPWOOD, 


DON'T YOU THINK 
IT WOULD BE 
MUCH MORE 

PRACTICAL 
IF WE SENT FOR 
BRIDGEPORT’S 
FREE NEW BOOK— 
“SOLVING CORROSION 


# f 
PROBLEMS IN INDUSTRY‘!” = 
—_— 





/ . 


é 
iy, 


If you convey anything through condensers or 

heat exchangers, this 20-page Bridgeport book is 

must reading. It tells how to lick problems involving 

two corrosive media...by using bi-metal Duplex Tubes 
...each metal surface designed to resist corrosion from the 
media to which it is exposed. 

Each industry has its own corrosion problems, and this 
fact-packed book illustrates ways to solve many of them. 
For your personal copy, just write, on your company letter- 
head, to the Bridgeport Brass Company, Bridgeport 2, Con- 
necticut. Please address Dept. 5404 


sdgerrt BRIDGEPORT BRASS COMPANY 


Bridgeport 2, Connecticut « Sales Offices in Principal Cities 


Specialists in Metals from Aluminum to Lirconium 
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Are Entrainment Losses 
Stealing Your Profits? 


GET 
THESE 


Centrifix 


SCRUBBERS * PURIFIERS © SEPARATORS 
Increase Your Profits! 


/ e Increases efficiency of existing equipment—get more 
production PLUS valuable by-products that help pay for 
this improvement. 


2. Removes 99.5% or more of ALL solid or liquid entrain- 
ment in gas, air, steam or vapor regardless of density, 
chemical characteristics or size (even 1 micron or smaller). 


3. Protects valuable capital equipment from costly shut- 
downs and major overhaul. 


4, Reduces maintenance cost—no moving parts, no filters, 
non-clogging, self-cleaning. 


5. Operates with MINIMUM pressure drop regardless of 
pressure, temperature or flow rate. 


6. Easy to install—saves space, low cost. 





FOR THE FINEST IN 


Centrifix 


CORPORATION 
3608 PAYNE AVENUE 
CLEVELAND 14, OHIO 


Al Contrifix equipment Is protected by U, 8. Letters Patent & Patents Pending 
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Reports from the field 


____ Begins on page 170 


tem, as well as control instruments, 
gages, etc. The pictures help give 
building personnel a clear under- 
standing of the different systems. 

Conditioned air for perimeter of- 
fices is supplied by a 3200-unit in- 
duction system. H-p dual duct sys- 
tems serve interior zones and all of- 
fices are individually controlled. The 
38-story skyscraper has 620,000 sq 
ft of rental space; 30 miles of com- 
pressed air piping went into its con- 
trol system. 


a i alll od 
Porcelain enamel makes a 
good skin for new boiler 


Bright, durable porcelain enamel is 
in use in Sterlington, La., where 
Louisiana Power & Light Company 
has erected a new 130-ft high boiler. 
Enamel was used for a complete roof 
over top of boiler. Sides were en- 
cased with enamel, and the material 
was worked into curvatures of pre- 
heaters and stack uptakes. 

Design provides for expansion of 
414 in, in height. Material was pre- 
fabricated and porcelainized in the 
Avondale Marine Ways, Inc, Avon- 
craft Div’s plant, to eliminate fitting 


in the field. 
Small-industry survival 
depends on cooperation 


Cooperative basic-research laborato- 
ries may be small industry’s only hope 
for future survival, according to L F 
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Uniform Wall Elbows 


Key-Kast Elbows have cast steel 
walls of a uniform thickness 
approximately 15% heavier than 
the required minimum thickness of 
pipe walls of the same I.D. For 
extra highly stressed line sections, 
the wall thickness and strength can 
be increased as much as desired — 
without sacrificing uniformity. 


The flexibility of Key-Kast Elbows 
permit their use in piping systems 
based on the usual piping stress 
calculations. Write for engineering 
bulletin entitled “Key-Kast Weld- 
ing Elbows in Piping Stress Calcu- 
lations.” 


Products of W-K-M’s 


Key-Kast Fittings can handle any 
piping job. Specify them. You'll get 
outstanding service. 


KEY-KAST,-the only cast elbows 


that meet all requirements 
for strength and flexibility 


KEY-KAST Uniform Wall Alloy Steel Welding Elbows will give 
you outstanding service in any high pressure, high temperature alloy piping 
application. Only Key-Kast Elbows have cast steel walls of uniform thick- 
ness and strength — the most important factor in selecting the right fittings 
for your job. 


Quality controlled through rigid metallurgical standards, Key-Kast 
Fittings meet ASTM specifications, and ASME and ASA code require- 
ments. Specialists in fluid flow design these fittings to move your lading 
more safely and efficiently. 


Call your Key-Kast representative for prompt, experienced service 
in selecting the Key-Kast Fitting best for you. Available in all standard 
shapes, sizes and schedules . . . or specially designed to meet specific 
conditions of pressure, temperature and lading. W-K-M Division of ACF 
Industries, Incorporated, P. O. Box 2117, Houston, Texas. 
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. Many 
models 


many 


applications 


Kn 

A ¢ | ‘4 
one 
standard 
of 
quality... 
the 


finest! 


The various industrial 
companies and government services 
using Acragages represent a cross section of mod- 
ern technology, covering a wide range of products, services 
and research projects. While the applications may differ widely, a 
basic similarity lies in some of the major reasons why Acragages are 
preferred: high accuracy, precision manufacture, fast and easy calibration, 
built-in safety, and assured dependability. 


Acragages are the most advanced of the bourdon tube type pressure gage. 
Besides high accuracy, they feature solid front cases providing complete safety 
as well as quick and easy access to the bourdon tube assembly and internal 
mechanism for easy calibration. This solid front case feature is standard with 
Acragage . . . only one of a number of advancements typifying Acragage’s 
development policy. 

at éjg  ACRAGAGE GIVES YOU MORE GAGE PER DOLLAR 


& e VACUUM GAGES @ PNEUMATIC TRANSMITTER GAGES 
4 @ PRESSURE GAGES @ RECEIVER GAGES 


\\ yi © COMPOUND GAGES © CHEMICAL PROTECTORS 
\ e TEST GAGES @ MILITARY OXYGEN FLOW INDICATORS 
{774 eELECTRIC TRANSMITTER GAGES MILITARY OXYGEN GAGES 

INTERNATIONAL REGISTER COMPANY/INSTRUMENT DIVISION 


Quality products since 1891 
2630 West Washington Bivd., Chicago 12, Illinois 


INTERNATIONAL REGISTER COMPANY 
INSTRUMENT DIVISION 
2630 West Washington Bivd., Chicago 12, Ill. 


Gentlemen: Please send me full information on Acragages and a 
copy of your latest catalog 49D. 


Name_ 





PO 





Firm a Sa 





Address 





ee Zone State. 
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Hickernell, president of the American 
Institute of Electrical Engineers. 
Speaking at the recent AIEE Winter 
General Meeting, Hickernell also 
called for formation of a central 
agency to code scientific and engi- 
neering literature, to avoid duplica- 
tion of research. 

The time is ending when small seg- 
ments of industry can survive through 
applied research. Since basic indus- 
trial research costs $28,000 to $56,- 
000 per scientist per year, small com- 
panies must band together if they are 
to support productive basic research. 


Calendar of Events 


Apr 19-23—American Society of 
Mechanical Engineers, Oil & Gas 
Power Div, Conference and Exhibit. 
Shamrock - Hilton Hotel, Houston, 
Texas. Details from ASME, 29 W 
39th St, New York 18, N. Y. 


Apr 20-21—American Institute 
of Electrical Engineers, Record- 
ing & Controlling Instrumentation 
Committee, Third National Confer- 
ence on Analog and Digital Instru- 
mentation, Bellevue-Stratford Hotel, 
Philadelphia, Pa. Details from AIEEF, 
33 W 39th St, New York 18, N. Y. 


Apr 20-22 — Instrument Society 
of America, Oak Ridge Section, 
Fifth Annual Southeastern Regional 
ISA Conference and Exhibit. Gatlin- 
burg, Tenn. Details: J A Russell, 159 
Athens Rd, Oak Ridge, Tenn. 


Apr 23-24—American Society of 
Mechanical Engineers and So- 
ciety for the Advancement of 
Management, Management Confer- 
ence, Statler-Hilton Hotel, New York. 
Details from ASME, 29 W 39th St, 
New York 18, N. Y. 


Apr 25-May 1—1959 Industrial 
Health Conference. Hotel Sher- 
man, Chicago. Details: THC, 28 E 
Jackson Blvd, Chicago 4, Ill. 


Apr 29-May 4—Oil-Heat Insti- 
tute of America, Inc, Annual Con- 
vention. Seattle, Washington. De- 
tails from OHI, 500 Fifth Ave, New 
York 36, N. Y. 


continued 
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Two reasons: (1) STANOIL is a superior oil. (2) 
Along with Stranort, Hunter Packing receives 
experienced lubrication technical service. 


Wh Hunter A special antioxidant in SraNom gives the oil 
y resistance to chemical change. Deposits are min- 
P imized. The oil has a high viscosity index, is 
Packin Com all resistant to temperature change. It lubricates 
( () ] effectively at both high and low temperatures. 
Due to special refining techniques, STANOIL will 
Ses not readily emulsify. A special additive minimizes 
ll foaming. Stanort has a low pour point. It flows 
freely at low temperatures. A rust inhibitor in 
Stanoiu “plates out” on metal surfaces. 

CTA ly () I] W. P. “Sandy” Wehking, the Standard Oil man 
who calls on Hunter Packing Company, has 
= s plenty of experience in technical service work. 
Industrial Oil He’s been at it for 17 years. Sandy studied chem- 
istry at Blackburn College. He has also completed 

the Standard Oil Sales Engineering School. 


To get more information about STaNnort Indus- 
trial Oil and to obtain technical help on your 
lubrication problems, call the Standard Oil office 
near you in any of the 15 Midwest or Rocky 
Mountain states. Or write, Standard Oil Com- 
pany (Indiana), 910 South Michigan Avenue, 
Chicago 80, Illinois. 





Quick facts about 
STANOIL Industrial Oil 


* Antioxidant gives oil resistance 
to chemical change, minimizes 
deposits. 

¢ Inhibitor “plates out’ on metal 
Surfaces, prevents corrosion. You expect more from STANDARD } and you get it! 

* Receives special refining to elim- 
inate emulsion problems. Con- 
tains additive to minimize foaming. 


* High viscosity index. Resists tem- 
perature change. 

















Temperature check. Frank Persson of Hunter 
Packing Company and Standard Oil lubrication 
specialist W. P. “Sandy” Wehking inspect one 
of four compressors in Hunter plant 
that uses Stanott Industrial Oil. 





Union-type end connectors, full-flow, quick 
Opening, non-porous, never stick or gall, 
lightweight. 1” to 4” I.P.S. 


JQ OOO 

| 

CHECK ia | 

VALVE . 
So aaareaeeel 


Full-flow, designed for minimum of head 
loss. New principle of seat seal for high 
and low pressure, 44” to 2” I.P.S. 


“Chem-Cock”® 


r 
| 
| 
| 
| 
| 
' 
Ras 





Teflon sealed, non-sticking full-flow cock 
for corrosion-service applications. 4%” and 


1%” \.P.S. and hose connectors. 
ee 
f | 
l 
. | 
| 
“Micro- = & | 
oa ! 
Meter’® "_— | 
Precise metering control and recording of 
settings, non-scaling, gall-proof needle. Re- 


f 
VALVE 
ante Gai nat apie easel 
sists internal, external corrosion. 14”N.P.T. 


“Micro- 


Flow”’® 


. aos 


Fast opening and closing Teflon seats as- 
sure positive, ‘non-stick’ seating in corro- 
sive and scaling conditions, 14” N.P.T. 
Chemtrol valves, manufactured from a va- 
riety of plastic materials, are engineered 
for a wide range of corrosive environments, 
temperatures and pressures. Write for our 
handbook on plastic piping systems. 
Distributor stocks nationally. 


4 | CHEMTROL 


110872 Stanford Ave. 
i Lynwood, California 
(ss 








® 
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May 3-6—Air-Conditioning and 
Refrigeration Institute, Board and 
Annual Meeting. The Homestead, Hot 
Springs, Va. Details from ARI, 1346 
Connecticut Ave, NW, Washington 
6, D.C. 


May 4-5—American Society of 
Mechanical Engineers, Mainte- 
nance & Plant Engineering Div, Con- 
ference. Edgewater Beach Hotel, 
Chicago, Ill. Details from ASME, 29 
W 39th St, New York 18, N.Y. 


May 7—Armour Research Foun- 
dation, Symposium on Corrosion In- 
hibitors, Theory and Mechanism. 
Illinois Institute of Technology, Chi- 
cago. Details: M J Jans, ARF, 10 W 
35th St, Chicago 16, Ill. 


May 11-13—American Institute 
of Electrical Engineers, Confer- 
ence on Automation Techniques. Chi- 
cago, Ill. Details from AIEE, 33 W 
39th St, New York 18, N. Y. 


May 11-13—Instrument Society 
of America, National Power Instru- 
mentation Symposium. Kansas City, 
Mo. Details from H H Johnson, Con- 
solidated Edison Co of New York, 4 
Irving Place, New York 3, N. Y. 


May 18-20—Instrument Society 
of America, Fifth National Sympos- 
ium on Instrumental Methods of 
Analysis. Shamrock-Hilton Hotel, 
Houston, Texas. Details from H S 
Kindler, ISA, 313 Sixth Ave, Pitts- 
burgh 22, Pa. 


May 25-27—Instrument Society 
of America, National Telemetering 
Conference, Cosmopolitan Hotel, Den- 
ver, Colo. Details from R Schmidt, 
Avco Mfg Co, 201 Lowell St, Wil- 


mington, Mass. 


May 25-29—National Fire Pro- 
tection Association, Annual Meet- 
ing. Atlantic City, N. J. Details from 
NFPA, 60 Batterymarch St, Boston 
19, Mass. 


May 31-June 5—Columbia Uni- 
versity School of Engineering, 
Annual Industrial Research Confer- 
ence. Arden House, Harriman, N. Y. 
Details: M Garvey, Columbia U, 
N.Y.C. continued 
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Advertisement 
Peak power demands met 
with portable generators 


Two portable diesel engine generator plants, 
rushed from the West Coast and installed 
all within 2 weeks, met an unprecedented 
peak-season demand for increased power on 
Florida Keys Electric Cooperative Associa- 
tion. The generators of 750kw and 300kw 
operating on a temporary basis at the asso- 
ciation’s Marathon plant were leased, shipped 
A. G. Schoonmaker 
California. 


and installed by the 
Company from Sausalito, 
Diesel generators from 100kw to 1000kw 
from A. G. 
pany on short term lease, 


are available Schoonmaker Com- 
long term lease 
or on a lease-option arrangement for in- 
stallation anywhere in the world. Write for 
details. 
A. G. SCHOONMAKER CO., INC. 
Foot of Spring Street, Sausalito, California 
EDgewater 2-1490 
50 Church Street, New York 7, N. Y. 
Digby 9-4350 
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More clean water at a lower cost with 


AUTOMATIC 
SELF-CLEANING 


STRAINERS 


... for efficient removal and dis- 
posal of suspended particles from 
raw or process water and other 
liquids 


¥ Over 1000 installations 
¥ 2” to 48” pipeline sizes 


#7 Installation on pressure or 
suction side of pump 


Write today for Bulletin 500.1P 
S.P. KINNEY ENGINEERS, 


CARNEGIE, PENNSYLVANIA 
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YOU CAN DEPEND ON WOLVERINE CONDENSER TUBE— 


IT’S MADE THE TUBEMANSHIP WAY 


From Wolverine Tube’s years of experience in 
the heat transfer field has come tubing de- 
signed to meet all needs. 

For example, when retubing surface conden- 
sers or feed water heaters, power engineers have a complete range of Wolverine 
prime surface tubing from which to select exactly the right copper alloy required 
to meet their operating conditions. 

On the other hand, for such specialized applications as combustion air preheaters 
they can specify high-finned Wolverine Trufin Type H/A—the integrally finned 
condenser tube that has an outside to inside ratio of from approximately 8:1 to 16:1. 


Providing the right tube for all types of applications is, however, but one of the 
many benefits Tubemanship brings to Wolverine customers. Thanks to Wolverine 
Tubemanship you are also assured of tubing that is backed by constant research, 
sound engineering and held to rigid specifications by statistical quality control. 


Next time you order condenser tubing specify Wolverine —be sure of tubing manu- 
factured the Tubemanship way. Write for complete information. 
Visit our exhibit, Booth 111—ATOMFAIR, April 5-10, Cleveland, Ohio 
CALUMET @ HECLA, INC. W oO LV Ee R | N E yi U 8B E 


CALUMET DIVISION 
URANIUM DIVISION DIVISION OF 


GOODMAN LUMBER DIVISION 
wot uenina tome eaanee 0 CALUMET & HECLA, INC. 
— 17268 Southfield Road 


CALUMET & HECLA OF CANADA LIMITED 


WOLVERINE TUBE DIVISION Allen Park Michi an 
CANADA VULCANIZER & EQUIPMENT CO. LTD e 9 
UNIFIN TUBE DIVISION 





Manufacturers of Quality-Controlled Tubing and Extruded Aluminum Shapes 


PLANTS IN DETROIT, MICHIGAN AND DECATUR, ALABAMA 
SALES OFFICES IN PRINCIPAL CITIES 


EXPORT DEPT. 13 E. 40TH ST., NEW YORK 16, N.Y 


Wy 
C40 


‘ff 


CIIPbOR OG ORs g 
sf 
Ly 


fy 
14» 


no CONN ma mms > 
V/ 
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These two styles of Allpa 
tions and many different uses, consistent wit 
company—fewer packings for more services. 


ie policy of our 


Both are compounded of the highest quality materials, and between 
them they cover against such service conditions as steam, water, 
air, ammonia, gases, oils, distillates, dowtherm, etc. They are for 
use on centrifugal and rotary pumps, valve stems, expansion joints 
and similar equipment. 


Packaged in durable metal containers to insure pro- 
tection and preservation of material. Applications 
and uses conveniently noted on each container. 


Style No. 1 is really universal in its uses—where the temperature does 
not exceed 600 degrees F. 


Style No. 2 also has an extremely wide variety of uses in higher 
temperatures, ranging from 600 degrees F. to 1200 degrees F. This is 
because of a special bonding compound, containing a heat-proof lubri- 
cant, which maintains the lubricant under high temperature conditions. 


Both types are made in ring, spool or coil form in a wide variety of sizes. 
Allpax Packings do a better job for manufacturers and replacement use 
because they are precision-made, accurate in dimensions. They provide 
a tight seal without danger of scoring or unnecessary wear. 


ALLPAX 


“The Packing that Packs All” 


SEND FOR OUR NEW CATALOG — TODAY! 





A complete line of packing, tools, gasket materials. 
Distributors in principal cities. 


THE ALLPAX COMPANY, INC. 


160 Jefferson Ave., Mamaroneck, N. Y. 
CANADIAN DISTRIBUTORS: Albion Asbestos Packings Ltd., Montreal 8, Quebec 
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Reports from the 


June 2-4—West Virginia Univer- 
sity, 1959 Appalachian Underground 
Corrosion Short Course. Morgan- 
town, W. Va. Details from J H Alm, 
Room 605, Two Gateway Center, 
Pittsburgh 22, Pa. 


June 10-12—Instrument Society 
of America, 2nd International Sym- 
posium on Gas Chromatography. 
East Lansing, Mich. Details from H 
S Kindler, ISA, 313 Sixth Ave, Pitts- 
burgh 22, Pa. 


June 14-18 — American Society 
of Mechanical Engineers, Semi- 
annual Meeting. Chase-Park Plaza 
Hotels, St. Louis, Mo. Details: 
ASME, 29 W 39th St, N. Y. 18, N. Y. 


June 15-19—New York Univer- 
sity, College of Engineering, course 
on thermoelectric materials. Details 
from Dr J P Nielsen, NYU College 
of Engineering, New York City, N.Y. 


June 18-20— American Society 
of Mechanical Engineers, Applied 
Mechanics Div, Conference. Virginia 
Polytechnic Institute, Blacksburg, Va. 
Details from ASME, 29 W 39th St, 
New York 18, N. Y. 


June 22-26—Air Pollution Con- 
trol Association, Annual Meeting. 
Hotel Statler, Los Angeles, Calif. De- 
tails from APCA, 4400 Fifth Ave, 
Pittsburgh 13, Pa. 


June 24-26—Instrument Society 
of America, 2nd Nuclear Instrumen- 
tation Symposium. Idaho Falls, 
Idaho. Details from H S Kindler, 
ISA, 313 Sixth Ave, Pittsburgh 22, 
Pa. 


June 29-July 3—New York Uni- 
versity, College of Engineering, 
course on ductile iron. Details from 
Dr J P Nielsen, NYU College of En- 
gineering, New York City, N. Y. 


Creativity to hit peak soon: 
will Dark Ages follow? 


The scientific world will reach a peak 
of creativity 15 years from now. But 
a Dark Age can follow within a cen- 
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Bellows-type 
VP Pressure 
Transmitter 


Series 77S 
Final Drive 


; 


nL 


VDP Differential 
Pressure 
Transmitter 


Diaphragm-type 


Angle Valve 
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Type “A” 
Control Station 


VC Controller 


NOW- 
Control In Any Dimension 


with standard Republic components 





In order to fit your exact process 
control requirements, Republic now 
offers you a complete range of basic 
control components, which are 
(1) extremely accurate, (2) unusually 
versatile and (3) remarkably easy to 
combine into control systems. 


For example: The differential pres- 
sure transmitter and controller illus- 
trated are part of a new family of 
pneumatic instruments, developed to 
use the greatest possible number of 
common components. Because these 
Vector Series components can be in- 
terchanged—even among instru- 
ments performing entirely different 
functions—training and parts inven- 
tory are greatly simplified. 


Radical changes in plant operating 
conditions present no problem when 
Vector instruments are used. Propor- 
tional band of the controller, for 
instance, is continuously adjustable 
from 2 to 500 per cent; the differen- 
tial pressure transmitter has a range 
adjustment of 20 to 1, the pressure 
transmitter of as much as 10 to 1. 
Such adjustments are made simply 
by moving a link held by a lock 
screw. Re-zeroing is seldom needed. 


Multi-point gauges with self- 
contained measuring elements are 
available for pressure, vacuum and 
differential. May also be used as 


Flow, Pressure 
and 
Temperature Recorder 


receivers to indicate flow, COQ2, tem- 
perature or liquid level. Units may 
be grouped in any combination and 
substituted without disturbing other 
gauges. One- to four-pen recorders 
also available to measure these 
values. 


Versatile Republic final drive units 
operate dampers, valves, inlet vanes 
and many other mechanisms. May 
be locally or remote controlled, by 
manual or automatic means. Pro- 
portionality of signal response can 
be tailored by a cam shaped on 
the job. 


These are only a few of the many 
reasons why it is well worth while to 
consider versatile Republic compo- 
nents for your next (or existing!) 
control system. Your nearest 
Republic Sales Office will be de- 
lighted to assist 
Republic Flow Meters Company, 
2240 Diversey Parkway, Chicago 47, 
Illinois. In Canada: Republic Flow 
Meters Canada, Ltd., Toronto. (Sub- 
sidiary of Rockwell Manufacturing 
Company) 


or contact 


REPUBLIC INSTRUMENTS 
AND CONTROLS 


more fine products by 


ROCKWELL©@ 
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OIL PUMPING 
HEATING SYSTEM 





Every detail part of 
an Enco Automatic Oil-Heat- 
ing-and-Pumping Unit System 
is designed, assembled, 
checked and tested to make 


sure that it functions as an and two fuel oil heaters—capacity |5 


element of a completely coor- at 250 Ib. pressure with either pump oF heater. 
dinated unit. The sizes of 
pipes, fittings, valves and other 
elements are correctly propor- 
tioned for the efficient, depend- 
_able operation of the unit as a 
whole. All hand controls are 
visible and within reach of the 
operator for quick starting. 
stopping or cross-over recon- 
nections between duplicate 
heaters and pumps. Adjust- 
ments and cleaning are simi- [ 
larly simplified. 


One Turbine and One Motor Driven Pump and 
two fuel oil heaters. Capacity 30 G. P. M. at 
150 Ib. pressure with either pump or heater. 


Single or duplicate heaters 
and electric or steam-driven 
pumps are used. Intercon- 
nected duplicate units give full 
capacity with either pump or ! 
either heater. Capacities range | 
from 100 to 5000 G.P.H. of 


Two Horizontal Duplex Piston Type Steam Pumps 


Reports from the field 


__ Begins on page 170 


tury, according to a U of Michigan 
social scientist interested in historical 
cycles. 

S S West, PhD, has studied figures 
dating back to 600 BC. Peaks occur 
every 164 years, he says, with low 
points coming in the intervals. Ac- 
cording to his figures, next crest will 
be due in 1973, with a “major mini- 
mum” coming about 2055. Statistical 
analysis of membership trends in the 
American Physical Society bears him 
out: fastest growth is expected around 
1973. And population forecasts indi- 
cate stability for mid-2lst Century. 
West believes that population growth 
rates affect creative activity—a dy- 
namic society creates, a stable society 
is relatively uncreative. 


New York Power Engineers 
to convene in Bronxville 


Convention, exhibit and power show 
of the New York State Association of 
the National Association of Power 
Engineers, Inc, will take place May 
7, 8 and 9th at the Hotel Gramatan, 
Bronxville, N. Y. 

The NAPE was established in 1882, 
as a society of men supervising or 
operating power plants. Details on 
convention and show can be obtained 
from A J Miller, general chairman, 
Box 321, New Rochelle, N. Y. 


on Horizontal Duplex Piston Type Steam Pump and 
heavy bunker oil. one Motor Driven Pump and two fuel oil heaters. 


Capacity 20 G. P. M. at 300 Ib. pressure with either 
pump or heater. 


ee Wa ROC ENE EE ah Re 


BULLETINS ON REQUEST 








OB-53 On oil burning, pumping and 


OB-38 Instruction book on care and oper- § 
heating equipment. 


ation of oil-burner installations. 


Scale model spots problems 
EE for low-cost nuclear plant 


THE ENGINEER COMPANY 
75 WEST STREET \ENGO) NEW YORK 6, NY 


Space is tight in the Yankee Atomic 
Electric nuclear power plant, being 
built by Stone & Webster Engineering 
Corporation at Rowe, Mass., because 
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Sleeves supported on 
hubs. Metal end ring 
is dust and moisture- 
resistant and wear- 
proof. No perishable, 
non-metallic ele- 
ment is involved. 


Positive tubrication— 
Fast’s design assures 
continuous film of lubri- 
cant on load-carrying 
surfaces. Lubricant is 
protected from pollution 
by exclusive end ring 
design. Lube plugs in 
sleeve flanges afford 
convenient access. 











Unique centering 

of sleeves— 

No crank action or 
vibration is possible 
because end rings 
are positively posi- 
tioned on transverse 
center line of hub 
spline faces. 








Fast’s Model B coupling reduces downtime 
and upkeep for light-to-medium drives 


Mechanical flexibility eliminates costly shutdowns 
and expensive shaft replacements. But—it’s only 
one of many cost-saving features. 

Now you can profit from the durability and 
economy of famous Fast’s couplings in a smaller 
and lower-cost version—available in 5 sizes for 
shafts 44” to 31%” in diameter. 

The Model B coupling gives you the same fea- 
tures that have made Fast’s the world’s leading 


y 
KOPPERS 
4 


Engineered Products 
Sold with Service 
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coupling for over 35 years. You get the same 
trouble-free performance, longer service life and 
lower maintenance costs. You also get prompt 
delivery because stocks are on hand to meet prac- 
tically every need. Free engineering service is also 
available. 

Write today for more details to KOPPERS Com- 
PANY, INC., Fast’s Coupling Dept., 5304 Scott 
Street, Baltimore 3, Md. 


fasrs Couplings 
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New! 


RED FLASHER 
TRUSCALE 


Jerguson Truscales are now avail- 
able with a unique new safety fea- 
ture. Illuminated scale starts flash- 
ing red if boiler water level gets too 
high or too low. This positive warn- 
ing flashes continuously until the 
dangerous condition is corrected. 


Truscales offer the greatest possi- 
ble protection for expensive equip- 
ment. They give instant remote 
reading of liquid level of boilers, 
tanks, etc., with the amazing ac- 
curacy of 12 of 1% of scale reading. 
Convex face, with scale markings 
directly on it, gives 180° visibility. 
It’s easy to take readings from any 
point from which the face can be 
seen. 


Protect valuable equipment with 
Jerguson Truscale Remote Reading 
Gages. Send for new 8-page bulletin 
which gives complete details. 


Gages and Valves for the 
Observation of Liquids and Levels 


JERGUSON GAGE & VALVE COMPANY 
100 Adams Street, Burlington, Mass. 
Offices in Major Cities 


Bailey Meters & Controls, Ltd., London, Eng. 
Controle Bailey, Paris, France 














Reports from the field 


____« Begins on page 170 


design specifies the lowest possible 
initial investment. This means that 
many space headaches encountered 
in ship design are also found here. 

Model helps solve problems of pip- 
ing flexibility, drainage, shielding, 
manpower access, accessibility of 
valves. It also helps coordinate me- 
chanical engineering and structural 
design work. Shown in model is a 
primary loop with steam generator, 
pump and piping and regenerative 
heat exchangers for feed and bleed. 


Lions forced to relocate 
as 2000-sq-mi lake forms 


Farmers, tribes and wild animals have 
already been resettled, to make room 
for Kariba Dam and lake on the River 
Zambesi, Rhodesia. By 1960 the dam 
will be producing electricity, marking 
completion of the first phase of a 
$316 million project to supply power 
to Rhodesia’s copper belt. 

Behind the dam a 2000-sq-mi lake 
will form during the next two years. 
Bottom of the lake-to-be has already 
been smoothed to facilitate growth of 
a local fishing industry. 


Mammoth steam generator 
can hold a railroad car 


When the Thos H Allen Electric Gen- 
erating Station in Memphis, Tenn. 
was built, each of the three 2,000,000 
lb per hr boilers acted as its own 
railway depot. Each steam generator 
has a 1300-sq-ft foundation. A spur 
was built from plant-site railroad sid- 
ing onto temporary trestles across the 
foundations. After the main shell was 
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. 10 CONTROL WATER 
LEVEL at LONG SAULT DAM, 
ST. LAWRENCE PROJECT 


Each hoist weighs 93,000 Ibs., shipped 
completely equipped ‘with all electric 
motors, controls, limit switches, wired 
ready for operation . . . the overall 
length of one unit is 57 feet, 82 feet 
wide, 1212 feet high .. . 


capacity of 175 tons . . 


with a lifting 
. will raise 
and lower the gates in the dam at a 


spee-! tof 1 f20t per minute. 


Capacities 

from less than 
2 1 ton to over 
* 100 tons. 


From the 
smallest hand 
operated to 
the largest 
motor oper- 
ated Gate 
Hoist. 


Bucked by 
over 75 years 
experience in 
design and 
manufacture. 


Write for complete informa- 
tion and Engineering Depart- 
ment recommendations 


D. J. MURRAY 
MANUFACTURING CO. 


MANUFACTURERS SINCE 1883 
WAUSAU + WISCONSIN 
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<> | SARAN LINED PIPE 


After 9,000,000 





gallons of heated acids, plating waste 


... No Corrosion in SARAN LINED PIPE 





When piping and valves carry more than a million gallons 
a month of heated acid and plating waste solution . . . when 
failure in the line would peril essential plant operations... 
there can be no guessing about corrosion resistance. The 
situation calls for Saran Lined Pipe and valves! 


Shown above is one of the Saran Lined Pipe installations in 
use at the Florida R & D Center, Pratt & Whitney Aircraft, 
Division of United Aircraft Corporation, United, Florida. 
This installation carries 1,100,000 gallons per month of solu- 
tions of chromic acid, hydrogen fluoride, potassium cyanide, 
nitric acid, phosphoric acid and other chemicals. The solu- 
tions are in transfer from the Plating Department to waste 


THE DOW CHEMICAL COMPANY - 
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treatment areas, at an average temperature of 100°F. 

The Saran Lined Pipe and valves were installed eight months 
ago. Thanks to the extreme corrosion resistance and high 
mechanical strength of the piping, there’s not been a single 
trace of corrosion or of failure. 

Whenever problems of corrosion and chemical activity are 
encountered in piping systems, Saran Lined Pipe is your best 
answer. Saran Lined Pipe, fittings, valves and pumps are 
available for systems operating from vacuum to 300 psi, from 
below zero to 200°F. They can be cut, fitted and modified in 
the field. For information, write Saran Lined Pipe Company, 
2415 Burdette Ave., Ferndale, Michigan, Dept. 2289DW4. 


MIDLAND, MICHIGAN 
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The most efficient operating 


PRECIPITATOR-CYCLONE 


184 


PRECIPITATORS 


cyclone collectors 


made 


Design makes the difference: in over a thousand plants 
across the continent, Buell Cyclones have proved themselves 
more efficient than any other cyclones made. Buell’s exclusive 
Shave-off port (A), traps the extra percentage of dust that ordi- 
nary cyclones lose. And large-diameter (B), custom-engineered 
design eliminates bridging, clogging, or plugging during opera- 
tion, keeps efficiency high without interruption. Regardless of 
your present or planned plant layout, Buell equipment can be 
designed to solve your dust collection problems efficiently and 
economically. There’s valuable information in a concise book- 
let, “The Exclusive Buell Cyclone’’. Write Dept. 
50-D, Buell Engineering Company, Inc., 123 
William Street, New York 38, N. Y. 


BUELL 
CYCLONES 


SF” ELECTRIC 


Buell Cyclones before installation at a major plant. 


COMBINATIONS 


Experts at delivering Extra Efficiency in 


DUST COLLECTION SYSTEMS 
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completed, heavy internal components 
were hauled right into the boiler, di- 
rect to where they would be used. 

Boilers are 20 stories high. They 
supply steam at 2475 psig, 1053/1053 
F to turbine-generators, using 2,000,- 
000 Ib steam per hr at a net heat rate 
of 8860 Btu per kwhr. 

Station has a total nameplate ca- 
pacity of 750,000 kw, a gross capabil- 
ity of 862,500 kw. It is the largest 
steam power plant ever authorized at 
one time by any municipality in the 
world. 


Centrifugal cooler retires 
after 36-year tour of duty 


World’s first centrifugal refrigerating 
machine, the first practical device for 
obtaining large quantities of cooling, 
has been on the line for 36 years at 
a New York State lithography shop. 
Carrier Corporation, builders of the 
original machine, have since turned 
out 4000 successors. 

Developed in 1912 by the late Dr 
W H Carrier, the centrifugal first per- 
mitted use of completely safe refrig- 
erant gas—nontoxic, noncombustible, 
operating at atmospheric pressure. 
This machine pointed the way to air 
conditioning for comfort, a concept 
which accounts for three-quarters of 
all air conditioning now in use. 


H-v aluminum cable saves 
time for missile plant 


One of the largest installations of 
high-voltage aluminum cable in west- 
ern industry provides feeder circuits 
for a 12-kv ungrounded neutral sys- 
tem at the U.S. Naval Industrial Re- 
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CITY OF MANITOWOC 


; INSTALLS SIXT | 
WICKES BOILER 





R. E. Cannard — Chief Engineer and General Manager 


Manitowoc Public Utilities Commission has just installed the sixth Wickes Steam Generator to “K For the lotest developments in 
; ; : : : : ; hop- j investi- 

help provide power for the City of Manitowoc, Wisconsin, and its surrounding area. The ‘oPrassembled boilers, investi 
: i ‘ 3 ; z psi ‘ : : gate Wickes natural circulation 
continued selection of Wickes equipment by this progressive municipality is a tribute to the A-type water tube units now built 


dependability and quality of Wickes Steam Generators. ’ for capacities up to 75,000 Ibs. 
per hour for oil and gas fuels. 
Wickes Boiler Co. builds steam generators for all branches of industry ... for municipalities Request bulletins 56-1 and 57-1 


and for private and public buildings. Wickes units are available in sizes up to 500,000 Ibs. of for full information. 
steam per hour and are designed for high or low steam pressures and temperatures, and for 
all types of fuels and firing methods. There is a Wickes design available for your needs. 


Write for bulletin 55-1, showing the wide variety of designs and sizes available in both field- 
erected and shop-assembled* steam generators, or ask the nearest Wickes representative to 


ee 
é . wee 
call on you for full information. = 


oD 


SSece/ 





WICKES BOILER CO., SAGINAW 10, MICHIGAN 
W ( X F S DIVISION OF THE WICKES CORPORATION 

RECOGNIZED QUALITY SINCE 1854 « SALES OFFICES: Boston * Chicago 

Cleveland * Dallas * Denver * Detroit * Houston ¢ Indionapciis ¢ Los Angeles 


Memphis « Milwaukee « New York City * New Orleans ¢ Portiond, Ore. 
Saginaw ¢ Son Francisco * Springfield, Ill, ¢ Tulsa 
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W, Drop Forged from 
c. Solid Billets... 


FORGED STEEL FITTINGS 


be" 
j a3 


Heat ... pressure... turbulence... oxidation... vibration . . . reduction 
. .. shock. For critical installation problems like these, get maximum pro- 
tection with W-S Carbon, Stainless and Alloy Steel Fittings. 


¢ Drop forged to produce exceptionally high tensile and impact strength. 
e Long accurate threads, in perfect alignment, for ease of installation. 
e Heavy uniform fitting wall thickness—an important safety factor. 

e Accurate machining to fit tight. 


For your next order, call your nearby W-S Distributor. You’ll find him 
ready with comprehensive stocks of the complete line of W-S high-quality 
fittings. Forge & Fittings Division, H. K. Porter Company, Inc., Box 95, 
Roselle, New Jersey. 


FORGE AND 


| FITTINGS DIVISION 


H.K.PORTER COMPANY, INC. 


Divisions: Connors Steel, Delta-Star Eleciric, Disston, Forge & Fittings, Leschen Wire Rope, 
Mouldings, National Electric, Refractories, Riverside-Alloy Metal, Thermoid, Vulcan-Kidd Steel, 
H. K. Porter Company (Canada) Ltd. 
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serve Ordnance plant in California. 
Over 26,500 ft of 500-mcm alu- 
minum power cable, butyl insulated, 
aluminum shielded and _ neoprene 
sheathed, was used in the circuits. 
Main feeder is 750-mcm aluminum 
conductor. De high-voltage insulation 
tests show very low leakage of .06 
microamp at 40 kv. 

Cable is 50% lighter, which saved 
10 to 15% in installation man-hours 
—small fork lifts were used for mov- 
ing the 60-in. spools. Kaiser Alu- 
minum & Chemical Corporation made 
the cable. 


Refrigerated propane storage 
aids peak-shaving activities 


When Atlanta Gas Light Company 
needed to extend its propane peak- 
shaving facilities, they decided on 
refrigerated storage to liquify the 
gas, save high equipment costs in- 
volved in pressure shortage. 

Tank costs were cut one-third, but 
insulation became a problem. Insula- 
tion could not be attached directly 
because when tank went into opera- 
tion at -46 F, contraction would pull 
walls away from the insulation. 

Designers decided on Foamglas, a 
cellular - glass insulation made by 
Pittsburgh Corning Corporation. A 
free-standing wall of glass blocks was 
built around the tanks, not touching 
them. Wall is two layers of 4- and 
3-in. blocks. Worker, above, applies 
second layer to roof. 

Initial tank has been in service for 
two years, and two similar tanks were 
completed last fall. Each tank holds 
1,297,500 gal of propane. 
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( Advertisement ) 


HAGAN NEWSLETTER 


Behind the Panel 


AIR LIFT IN A BLAST FURNACE? 


The 80,000 cfm or so of air supplied to a blast furnace has two functions: it provides 
combustion air, and it must also partially support the "burden," the mixture of coke, ore and 
limestone that is being reduced to pig iron. Blast air enters the furnace through a series of 
nozzles (tuyeres) arranged around the outside of the furnace. Flow through the nozzles is not 
normally under control. They are simply left wide open. Uneven distribution of air-flow through 
the tuyeres and upward through the burden can occur and this may result in refractory damage 
and "rough" furnace operation. Hagan automatic tuyere flow proportioning control systems lick 
this problem by metering equal amounts of air to each nozzle. The nozzle with the greatest 
back pressure is opened wide, and each of the others regulated in accordance with the 

set point. In this way, optimum furnace conditions are maintained with minimum pressure loss. 
At a recent installation, operators were skeptical, but after a week's trial run on full 
automatic, they changed their minds and now insist that the furnace be left on automatic at all 
times. (Item D-1) 


FLEXIBILITY--FIRST IN PRINCIPLE, THEN IN PRACTICE 


In principle, torque suppression calls for torque in the opposite direction. Because the Hagan 
Ring Balance instrument operates on the torque established by different pressures, suppression 
is achieved by simply adding a weight to the ring, instead of changing range tubes as required 
by manometric instruments. For example, a Ring Balance instrument set to measure as much as 


140 inches of level can be easily suppressed to measure a 20 inch full scale linear change 








anywhere within the 140 inch level. This flexibility of the instrument allowed a field expediert 
when there was an oxygen flow problem at a steel mill. A Ring Balance instrument measuring oxygen 
flow to the open hearth furnaces was installed in such a way that when the scarfing mill, 

which was ahead of the meter, used oxygen, the demand was so great that the flow past the meter 
reversed itself, flowing towards the scarfing mill. This reversal was doubted by plant 

personnel, so the Hagan engineer simply added a weight to the ring so that zero flow was 
registered at mid-chart. Sure enough, the next time oxygen was used by the scarfing mill, 

the meter registered the predicted reverse flow. (Item D-2) 


TOTALIZING RELAYS--SIMPLE WAY TO ADD MULTIPLE FLOWS 


An industrial plant with a total of eight boilers wanted to determine the output of each 
boiler, and also to chart the total amount of steam produced. Steam is produced at 415 psig 
and 650 F, and the eight boilers generate approximately 800,000 lbs/hr. maximum. Ring Balance 
meters with pneumatic transmitters are used on all boilers, and on six of them the steam 
flow signal is also used for feedwater control. The output of the pneumatic transmitters 

is fed to a steam flow totalizing relay network consisting of seven Hagan Ratio Totalizers. 
The output of this network is then recorded on a total plant steam flow receiver 

recorder. Spot checks by plant personnel over the two years the system has been in operation 
show that the total of the individual boiler meters comes within 1% of the grand total shown 











by the total plant steam flow recorder. (Item D-3) 
HOW TO COLLECT SOYBEAN DUST 


A Hagan Aerostatic Dust Collector is proving very successful in an unusual application for 
mechanical collectors. Soybean dust containing 44% soy meal with a minimum of 13% moisture is 
being collected at the rate of 14 tons a day. On days of high humidity, the moisture content 
skyrockets, and an ordinary mechanical collector would have real plugging problems. However, 
the Hagan unit has been operating through periods of extremely high humidity, and has shown no 
sign of plugging. This is because the honeycomb design of the inlet area allows the inlets to 
nest closely together so that only sloping surfaces are presented to the dust stream. The plant 
is saving money on maintenance costs, too. The bag-type collector previously used cost $4-5,000 
a year to maintain—while the Hagan unit has required no maintenance at all. (Item D-4) 


HAGAN CHEMICALS & CONTROLS, INC. 


Hagan Building, Room 703, Pittsburgh 30, Pennsylvania 
In Canada: Hagan Corporation (Canada) Limited, Toronto 
European Division: Via Flumendosa No. 13, Milano, Italy 


























If you would like more information on any of the above items, check the appropriate box below. 
(1) Item D-1l [] Item D-2 [) Item D-3 [) Item D-4 
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HOW MANY WAYS CAN A 


BUTTERFLY VALVE 


SERVE 
YOU? 


The application of 
Fisher-Continental 
Butterfly Valves is 
virtually limitless in the 
gas, vapor, liquid 

or semi-solid flow con- 
trol industries. These 
compact, low cost 
controls fit the specifi- 
cations of a vast ma- 
jority of applications 


FISHER-CONTINENTAL GIVES YOU 
FULL FREEDOM OF CHOICE 


For gas, vapor, liquid or semi-solid control problems specify 
Fisher-Continental Butterfly Valves—any size. . . any metal or 
alloy... any temperature... any fluid... any pressure... 
any condition .. . any operator, manual or power. 


Butterfly Valves send for free literature. roeeerertlt! 


& )) 


For complete details about Fisher-Continental 2) 


FISHER GOVERNOR COMPANY 


Marshalltown, lowa /Woodstock, Ontario /London, England 
Direct Inquiries To: 


\_ CONTINENTAL EQUIPMENT CO. DIVISION, CORAOPOLIS, PENNSYLVANIA 








SINCE 1880 
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MOST MAJOR U.S. POWER PRODUCERS 


REDUCE COSTS with PANALARM ANNUNCIATORS 


MAXIMUM INFORMATION on all process variables . . . the result of 10 years 
system engineering by Panalarm and major power producers. That’s why Universal 
Series 50 is the power industry’s most informative annunciator. Trouble anywhere is 
signalled instantly—before it can grow big and expensive. “‘Off-normals”’ are pin- 
pointed instantly, accurately for fast remedial action, reducing costly “‘outage’’ losses. 


Economical, highly flexible design facilitates system expansion. Can be simply 
adapted to your exact requirement, avoiding costly custom designing. Proven com- 
ponents—e. g., almost 1,000,000 dependable Panalarm developed relays have been 
used in Panalarm Annunciators. 


Ask your nearby Panalarm sales engineer to show you why Universal Series 50 is 
the power industry’s No. 1 annunciator choice... how its adaptability and reliability 
can help increase your profits .. . by producing maximum information and reducing 
costly ‘‘outages.”” No obligation, of course. 


Write for Catalog 100 B today. 


Division of 


PANELLIT, INC. 


7401 No. Hamlin Ave., Skokie, Ill. 
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Corporation changes 


Dominion Bridge Company, Ltd: 
New regional method of operational 
control, with P E Savage, vice-presi- 
dent, Eastern Region; Mackenzie Mc- 
Murray, vice-president, Ontario Re- 
gion; E A Ford, vice-president, 
Central Region; R J A Fricker, vice- 
president, Western Region; R S 
Eadie, director of engineering; G H 
Midgley, vice-president. 
Allis-Chalmers Manufacturing 
Company: B E Smith, vice-presi- 
dent. Research-Cottrell, Inc: L M 
Roberts, senior vice-president. Ohio 
Brass Company: J T Lusignan, 
vice-president of engineering; L J 
Ott, vice-president; E C Thompson, 
vice-president of manufacturing. 
General Electric Company: F 
K McCune, vice-president in charge 
of atomic business development in 
marketing. The Swartwout Com- 
pany: G V Patterson, vice-president. 


Operations changes 


Allis - Chalmers Manufacturing 
Company, Atomic Energy Div, Nu- 
clear Power Dept: C R Braun, man- 
ager. The Martin Company, Nu- 
clear Div: Dr C P Stanford, chief of 
engineering dept. 

General Electric Company: B 
H Caldwell, general manager of 
Knolls Atomic Power Laboratory. 
I-T-E Circuit Breaker Company, 
Bull Dog Electric Products Div: H C 
Egerton, general manager. 

Marion Electrical Instrument 
Company: C A Anderson, general 
manager. Dresser Industries, Inc, 
Roots-Connersville Blower Div: D M 
McDowell, director of engineering. 
Stevens Institute of Technology, 
Experimental Towing Tank labora- 
tory: Dr J P Breslin, director. 

Cochrane Corporation: G E 
Glover, manager of industrial-waste 
dept. Whitehead Metals, Inc: G L 
Cox, technical manager. 

Hoskins Manufacturing Co: N 
F Spooner, manager of research and 
development. Century Electric 
Company: L C Schaefer, manager 
of engineering. Cook Electric Com- 
pany, Cook Research Laboratories 
Div: A D Anderson, R O Fredette, 


associate directors. continued 
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EXCHANGE RESINS pave the way for perfect TV pictures 


FLOW DIAGRAM OF WATER TREATING SYSTEM AT LANSDALE TUBE COMPANY 


mall-por 
small-pore cation exchanger 


mechanical 
filter AMBERLITE 1R-120 Os, etc.) 





DEAERATION 
(removes CO2 
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anion exchanger 
AMBERLITE IRA-140 
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stainless steel filter 






































Water pouring from TV picture tubes carried fluorescent powder which has now settled on tube face. It must be free of ions in 
solution and carbon dioxide to prevent unwanted reactions and insure a smooth, blemish-free screen. 


TV needs 100,000 gallons of AMBERLITE-treated water 
every day, at Philco’s Lansdale Tube Co. Division 


Plating perfect fluorescent screens on the inside of those big 
picture tubes calls for water completely free of metallic 
impurities and carbon dioxide—for washing tubes and pre- 
paring phosphor solutions. At Philco’s Lansdale Tube Co. 
Division, the water treating system teams AMBERLITE IR-120 
cation exchange resin and AMBERLITE IRA-410 anion exchange 
resin to provide water free of troublesome ions. 


Water from the company’s well contains 180 ppm hardness, 
240 ppm dissolved solids, 150 ppm alkalinity. After treatment, 
deionized and filtered water shows over 600,000 ohm electrical 
resistance at 18°C., twice the required minimum for picture 
tube use. Water of 20,000,000 ohm resistivity at 18°C. for the 
manufacture of electronic components is obtained by passing 
the deionized water through small MonosBeEp units containing 
a mixture of AMBERLITE IR-120 and AmBerR.LITE IRA-400. 
AMBERLITE-treated water replaced distilled water in all 
manufacturing processes at Lansdale Tube Co. in 1947. 


Can ion exchange help you? Your engineering company, 
qualified by experience in water conditioning, can tell you 
how AMBERLITE ion exchange resins may solve your problem. 
Write today for a copy of “If You Use Water...” 24 pages 
of the latest information on water conditioning. 
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Cation and anion exchange units in operation at Lansdale Tube Co. 
AMBERLITE and Monosep are trademarks, Reg. U.S. Pat. Off. and in 
principal foreign countries. 


Chemicals for Industry 


ide ROHM & HAAS 


COMPANY 


THE RESINOUS PRODUCTS DIVISION 
Washington Square, Philadelphia 5, Pa. 
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NEW (EXCLUSIVE WITH McNALLY PITTSBURG) 


... Slashes maintenance cost! 
... extends belt life! 





ey 
ei J ee ee 
106 iat CRM EBD AM 
en <S--="" 


eo 


SECRET 


... Of the amazingly improved efficiency of this modern 
belt conveyor is shown here. This new McNally Pittsburg 
Cradle Idler* consists of 5” rubber rollers assembled on 
precision ground ball bearings, prelubricated and lifetime 
sealed. Being a true catenary suspension with rollers 
mounted on flexible, non-rotating stainless steel wire rope, 
this design eliminates “loping” and dangerous harmonics. 





RESULT 


...is greater capacity and faster belt operation with mini- 
mum spillage. Since the belt lies in true arc with no creases 
or bends to cause wear, belt life is substantially increased. 
Because this McNally Pittsburg conveyor design is so 
simple, costs are lower, and erection time is reduced. 





*Patents Pending 


WRITE| for details on the new conveyor which costs less 
TODAY | to install . . . saves money every day it is in use. 


M‘NALLY - PITTSBURG” 


McNally Pittsburg Mfg. Corp. 
Dept. P 
Pittsburg, Kansas 


Please send information on the new McNally 
CJ Pittsburg belt conveyor. 


C] Have Sales Engineer call for further consultation. 
Name Title 
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New district offices 


Assembly Products, Ine: at 309 
Lindsay St, Ridley Park, Pa. Oliver- 
Tyrone Corporation, Berry Hy- 
draulics Div: at Corinth, Miss. B-I-F 
Industries, Ine: at 256 Peachtree 
Blvd, Baton Rouge, La. 

S&C Electric Company: Eastern 
Sales Div at 1180 Reymond Blvd, 
Newark 2, N. J.; G G Leu, manager. 
Clark Controller Company: at 
18430 W Seven Mile Rd, Detroit 35, 
Mich.; J L Whitely, manager. H K 
Porter Company, Inc, Delta-Star 
Electric Div: at 3400 N Meridian St, 
Indianapolis 8, Ind.; R E Daub in 
charge. 

Fischer & Porter Co: at Jack- 
sonville, Fla.; Ben Volker, manager. 
Lunkenheimer Co: at 3711 Polk 
Ave, Houston, Texas; William Boles, 
branch manager. 


New names 


Allis - Chalmers Manufacturing 
Company: Atomic Energy Div with 
overall responsibility for atomic 
work; Nuclear Power dept for activi- 
ties in nuclear-fission field. Air Re- 
duction Sales Company: new 
facility for production of oxygen and 
nitrogen, at 1100 Packard St, Kan- 
sas City, Kan. 

Anderson Electric Corpora- 
tion: Special Products Div. The 
Zero-Max Company: new sales sub- 
sidiary of Revco Incorporated. Ansul 
International Corporation, S. A.: 
distribution of Ansul Chemical Com- 
pany products to all countries outside 


the U.S. 


Recent purchases, mergers 


The Anaconda Co: merger of 
American Aluminum Co and Coch- 
ran Foil Corp subsidiaries into Ana- 
conda Aluminum Co, A P Cochran, 
president. 

The Green Fuel Economizer 
Co, Ine: acquisition of Bayley 
Blower Company. Infileo Incor- 
porated: acquisition of Gale Sep- 
arator Co. 

Food Machinery and Chemical 
Corporation: acquisition of busi- 
ness of J S$ Coffin Jr Co. H K Porter 


Company, Inc: acquisition of the 
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Here's a brand new instrument engineered specifically for the job 
of indicating and transmitting temperature. 

The new Foxboro M/44 Indicating Temperature Transmitter 
offers the inherent simplicity of a motion balance instrument. It 
works with any filled thermal system — transmits its output pres- 
sure to any remote 3-15 psi recorder, controller, or indicator. 

The M/44's indicating scale and fluorescent red pointer are 
visible up to 20 feet away. And since the pointer is directly linked 
to the measuring element, the instrument continues to indicate 
process temperature even in event of an air supply failure. 

The new M/44 is one of the many advanced Foxboro instruments 
for measurement and control of temperature from —450 to +2800. 
Others are listed at the right. Ask your Foxboro Field Engineer 
about any of them. Or write The Foxboro Company, 684 Neponset 
Avenue, Foxboro, Massachusetts. 


COMPLETE TEMPERATURE 
INSTRUMENTATION 
PRIMARY ELEMENTS 
Complete selection for filled thermal 
systems, and for electric resistance bulb 
and thermocouple type systems 
TRANSMITTERS 


Foxboro motion balance type (shown above) 
for local indication and simplicity, 
or Type 12A force balance 
for maximum overrange protection. 
CONTROLLERS } Gir, electric, 
INDICATORS and electronic 
RECORDERS  ) operated 


OXBOR TEMPERATURE MEASUREMENT AND CONTROL 


REG. U.S. PAT. OFF. 
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Robertshaw’s Vibraswitch Malfunction Detector protects machinery 
from costly damage resulting from excessive vibration. Sensing in- 
stantly the beginning of destructive vibration caused by failing bear- 
ings, bent shafts, broken blades or overspeeding, Vibraswitch actuates 
an alarm or shuts down the malfunctioning equipment. 

Available in various models, Vibraswitch may be easily installed 
on large motors, pumps, fans, compressors and other rotating or re- 
ciprocating machinery. Write for Technical Bulletin RF-586. 

Aeronautical and Instrument Division, Robertshaw- 
Fulton Controls Company, Santa Ana Freeway at Euclid 


Avenue, Anaheim, California. 
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ANTEED 


to give 
drip-tight 
leak-proof 
seal 


Available through your local distributor 


wo DART 


For over 55 years the firm guarantee 
back of each and every DART UNION 
sold has been — “if one should leak 
through we will give you two”! The 
record reveals that less than 1 in every 
100,000 has proven to be faulty. The ex- 
tra wide bronze to bronze seats, preci- 
sion ground to a true ball joint, mount- 
ed in heavy malleable iron pipe ends 
and protected by an extra heavy union 


GENERAL 
SALES 
AGENT 


393 


nut, make a drip-tight, leak-proof 
connection WITHOUT EXCESSIVE 
WRENCHING time and time again. 


Guarantee positive tight connections 
and extra long service on your ye 
lines by Aaa DART GUARAN- 
TEED UNIO 


Yours on request: Descriptive brochure 
on Dart Unions and Union Fittings. 


| ™ Fairbanks comvany 


LAFAYETTE STREET, NEW YORK 3, NEW YORK 
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business of National Electric Prod- 
ucts Corporation. George Windeler 
Company, Ltd: acquisition of Me- 
chanical Draft Tower Div of G W 
Galloway Company. Colorado Oil 
& Gas Corporation: purchase of 
Jas P Marsh Corporation. 

National Electric Coil Com- 
pany: merged into a division of Mc- 
Graw-Edison Company. The Asso- 
ciated Valve Co and Marine & In- 
dustrial Products Co: coordina- 
tion of manufacturing and marketing 
facilities, relocation at N Wales, Pa. 


Institute elections 


National Association of Corrosion 
Engineers: H P Godard, Aluminum 
Laboratories, Ltd, president; G E 
Best, Allied Chemical Corp, Solvay 
Process Div, vice-president. 

Engineers Joint Council: E R 
Needles, re-elected president; Dr A B 
Kinzel, Union Carbide Corporation, 
vice-president. 

American Society of Heating 
and Air-Conditioning Engineers 
and American Society of Refrig- 
erating Engineers: consolidation as 
American Society of Heating, Refrig- 
erating and Air-Conditioning Engi- 
neers (ASHRAE), with Cecil Boling, 
president; A J Hess, vice-president. 
American Institute of Consulting 
Engineers: G S Richardson, presi- 
dent. The Aluminum Association: 
M M Anderson, Aluminum Company 
of America, president. 


Obituaries 


Joseph E Kennedy, 95, founder 
and chairman of the board of Ken- 
nedy Van Saun Mfg & Eng Corp, on 
January 9th. 

Ellis L Phillips, 85, philanthro- 
pist and former president and board 
chairman of Long Island Lighting 
Company, on January 29th. 

John B Saxe, 56, vice-president 
and chief consulting engineer of 
Gibbs & Hill, Inc, on February 15th. 

Henry F Vogt, 79, board mem- 
ber and former officer of Cutler-Ham- 
mer Inc, on February 16th. 

Timothy E Levene, director of 
purchasing and production control 
for Curtis Manufacturing Company, 
on January 30th. 

Col Joseph J Ring, 72, retired 
chief engineer of Allis - Chalmers 
Manufacturing Company hydraulic 
dept, on January 30th. 
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FOR 
SPECIAL 
TURBINE 


| REQUIREMENTS *< 


% 
‘ SEE 


@® Low iIniet Pressures @ Multi-Vaive Designs 

@® High Back Pressures @ Double End Gear Drives 
@ High Speeds ® Vertical Shaft Turbines 

@ Variable Speed Ranges Our nearest representative will help you 


solve your turbine requirements. His 
@® Precise Control name gladly sent on request. 


MURRAY IRON WORKS COMPANY e BURLINGTON, IOWA 


Builders of Steam Power Equipment for Nearly a Century 
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DEPENDABLE 


100% AUT 


OMATIC 


REMOTE READING 
Tank Contents Gauges 


@ RELIABLE 
® NO POWER REQUIRED 


@ UNDERWRITERS’ APPROVED 


Liquidometers use a tempera- 
ture compensated balanced 
hydraulic system. Indications 
unaffected by changes in spe- 
cific gravity. All models fea- 
ture large easy-to-read dials. 
UL approved switches avail- 
able. 


Write for complete details to 
Dept. R. 


oo ite 


--of porn quality 
Since 1920 


x) 
in st* 


THE LIQUIDOMETER Corp. 


LONG ISLAND CITY 1. NEW YORK 
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(Advertisement) 
Diesel-Electric power 
plant on wheels 


S 


Uninterrupted power under emergency con- 
ditions is now being assured throughout 
the state of Nebraska by operation of two 


Safe Operation 


of 


Overhead Valves 


Babbitt “ 


Adjustable 
PROCKET 
RIM 


with Chain Guide 
® Simplifies pipe lay- 
out 


® Fits any size valve 
heel 


whe 


® Easy to install and 


operate 


power plants on wheels. Assembled as a @ Operates any valve 


full trailer unit, the plants are used during 
change-over of lines and sub-stations and 
during emergency weather conditions. Each 
unit contains a General Motors 450 hp model 
8-268A diesel engine and a Westinghouse 
300kw, 375kva electric generator complete 
with switchgear and radiator. 300 kw power 
plants on wheels, manufactured by A. G. 
Schoonmaker Company, are available for 
immediate delivery and arrive ready to oper- 


from plant floor 
Time and money 
saving fixture 

No maintenance; 
first cost only cost 





Packed, completely 
assembled, one to 
@ carton 

Hot galvanized, 
rust-proof chain 
available for all 
sizes 








Easy to follow in- 
structions with 
each unit 





ate on all power requirements. © Your supplier carries complete stocks 


A. G. SCHOONMAKER COMPANY, INC. 
Foot of Spring Street, Sausalito, California 
EDgewater 2-1490 
50 Church Street, New York 7, N. Y. 

Digby 9-4350 





prices 
istoleje}lag 


2 BABBITT SQUARE, NEW BEDFORD, MASS., 


@ Write for new descriptive catalog sheet and 


BES 


U.S.A.” 
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Bookshelf 


Air Conditioning and Refrigera- 
tion. By William H Stevens, late 
Prof of Mechanical Engineering, Pur- 
due University, and Julian R Fellows, 
Prof of Mechanical Engineering, 
University of Illinois. 9x5%4, 563 pp, 
illust, $10.25. John Wiley & Sons, 
Inc, 440 4th Ave, New York, N. Y. 
Mechanical engineering and archi- 
tectural undergraduates and home- 
studiers are the main audience for 
this book, written primarily as a 
text. The first third covers basic 
principles of the subject. This mate- 
rial is bulky, but makes a handy ref- 
erence for later calculations. 

Four chapters are then devoted to 
a discussion of heating equipment— 
furnaces, radiators, piping, insulation. 
This discussion gives the student 
background material which is helpful 
when he gets into steam and _ hot- 
water heating systems and their com- 
putations. This part ends with a dis- 
cussion of radiant heating, which is 
comprehensive although not directly 
concerned with book’s subject. 

Student is then led through meth- 
ods for sizing air-handling equip- 
ment (fans, ducting, cleaning de- 
vices), air heating and cooling ma- 
chinery and principles, cooling-load 
calculations, and the controls neces- 
sary for air-conditioning systems. 





Transients in Electrical Circuits. 
By Gladwyn V Lago and Donald L 
Waidelich, Associate Prof and Prof 
at University of Missouri. 393 pp, 
398 illust, $7.50. Ronald Press Co, 
15 E 26th St, New York 10, N. Y. 
This book on electrical transients 
has been written for junior and 
senior electrical engineering students, 
but should be a good source of ref- 
erence and review to practicing en- 
gineers. It assumes a knowledge of 
differential and integral calculus, and 
at least an introductory course in 
electrical-circuit theory. The classi- 
cal methods of circuit solutions are 
treated before going into the Lapiace 
transform method. Various methods 
of factoring high-degree polynomials 
are explained. 

A number of applications are pre- 
sented. One application is concerned 
with the steady-state response to non- 
sinusoidal wave shapes by use of 
recurrent transient methods. Another 
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ACCO 


for Better 
Values 


THE COMPLETE 


‘P&C 
A Vse4 SBA VS ol 


DESIGNED FOR DEPENDABILITY 


This new FORGED STEEL GLOBE VALVE offers 


maximum strength and safety...longer life! 


e R-PaC’s new F80 Forged Steel Globe Valve is 
a versatile, precision-built addition to a dis- 
tinguished valve family. Designed and engi- 
neered in cooperation with many of the country’s 
leading engineers of the power, process piping 
and shipbuilding industries, the F80 Globe 
Valve is manufactured to the most rigid stand- 
ards to overcome the problems of ever-increas- 
ing temperatures, pressures and corrosion. 
Here are a few of its many features that in- 
sure greater strength and safety, longer service 
life and lower maintenance cost: Forged Steel 
body, bonnet and gland...“375 Brinell” stem 
with rolled stem threads...“500 Brinell” dise- 
lapped seat face...molded, reinforced asbestos 


FREE WALL CHART 


**How to Protect Your Valves’ 
Installation pointers, operating tips, clues 
to longer valve life. They are all on this 22 
x 17” wall chart. Write for your free copy. 


packing. Test Pressures: Hydrostatic Shell test, 
2500 p.s.1....Seat Test (air under water), 100 
P.S.1.... Pneumatic Testing at 300 p.s.1. when 
specified. Fordetails, write for Folder DH-213. 


R-P&C offers a Complete Line 


e Look to your R-P&C Distributor for R-PaC 
gate, globe, angle and check valves—in bronze, 
electric iron, cast or forged steel—in a wide 
range of styles, sizes and pressure classes. In 
addition, R-P&C offers a full line of cast steel 
fittings, also specialties such as asbestos-packed 
cocks, bar stock valves, Lubrotite gate valves 
and other items. For complete R-P&C catalog, 
write our Reading office. 


R-P«C VALVE DIVISION 
AMERICAN CHAIN & CABLE 


> 


99" 


San Francisco, Bridgeport, Conn, 
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BAR STOCK 
VALVE 


BRONZE 
GATE 
VALVE 


Reading, Pa., Atlanta, Boston, Chicago, Denver, 
Detroit, Houston, New York, Philadelphia, Pittsburgh, 











FLUIDICS 


is a Pfaudler Permutit program providing 
the know-how 
the equipment 
and the experience 
for solving problems involving fluids 


FLUIDICS AT WORK 











Precipitator separates 15 to 25 tons 
of ashes per day for U.S. Rubber Co. 


... makes ash-handling system flexible, 
dependable. 

Ash problems at U. S. Rubber’s De- 
troit plant are typical. The powerhouse 
has widely varying loads . . . requiring 
a flexible ash-handling system. The sys- 
tem must also be dependable, because 
all clarified effluent water goes into the 
Detroit River and this water must not 
contain suspended solids that could ob- 
struct the river channel. 

Tests were run at U. S. Rubber’s 
plant using a pilot-scale Permutit Pre- 
cipitator. As a result of these tests, a 
300 gpm horizontal unit was installed. 
(See simplified flow chart. ) 

U.S. Rubber’s Permutit Precipitator 
goes a long way to make their system 
successful. In use over 2 years, the 
Precipitator handles varying loads of 
15 to 25 tons of suspended ash per day 

. . at low cost without coagulants or 
other chemicals . . . yet it always de- 
livers effluent water as clean as the 
river water itself. 

Pfaudler Permutit offers impartial 
advice about water treatment . . . based 


on experience with all basic types of 
solids separation processes—coagula- 
tion, settling, flotation, centrifuging, 
evaporation and ion exchange. Write 
to our Permutit Division, Industrial 
Waste Treatment Dept. PO-49, 50 
West 44th St., New York 36, N.Y. 


FLUIDICS covers such varied phases 
of fluid handling and control as: 


water treatment metering 

waste treatment valving 
corrosioneering flow rate control 
fluid analysis piping 

agitation storing 
blending heat transfer 


Whenever you have a fluid-handling 
problem put the Pfaudler Permutit 
FLUIDICS program to work. 


PFAUDLER 
PERMUTIT 
INC. 


Specialists in FLUIDICS... 
the science of fluid processes 
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application extends circuit - theory 
methods to mechanical and electro- 
mechanical systems. Electrical ana- 
logs of these systems are explained. 
However, no work on the solution of 
partial differential equations, such as 
those of transmission lines and field 
theory, has been included in the pres- 
ent volume. 


Thermodynamies, 3rd edition, By 
Virgil M Faires, Professor of Mechan- 
ical Engineering, North Carolina 
State College. 543 pp, illust, tables, 
64,%91%, cloth, $7.50. The Mac- 
millan Company, 60 Fifth Ave, New 
York 11,N.Y. 


Elementary Thermodynamics, 
3rd edition. By Virgil M Faires, Pro- 
fessor of Mechanical Engineering, 
North Carolina State College. 379 
pp, illust, tables, 644%9%, cloth, 
$6.75. The Macmillan Company, 60 
Fifth Ave, New York 11, N. Y. 

These well-known books have now 
been revised for the third time. The 
first one is the complete treatment 
designed for a full year’s study of the 
subject in engineering courses. The 
second book is largely an abstract of 
the first with the aim of serving as 
the text for short courses of study 
and shallower depth of content. 

These editions have been fully re- 
written with a more sophisticated 
treatment than in the earlier editions. 
The author continues his philosophy 
of showing how thermodynamic rela- 
tions apply to practical apparatus. 
He gives the student an opportunity 
to learn how to apply each new prin- 
ciple by showing how it is applied in 
a numerical example. 

The text includes a good introduc- 
tion to the Keenan and Kaye Gas 
Tables, which like the Steam Tables 
lighten the load of mathematical work 
in solving problems. An expanded 
use of energy flow diagrams helps to 
clarify relations when dealing with 
energy apparatus. 

In addition to covering the elemen- 
tary relations the book also discusses 
the thermo of compression and ex- 
pansion of gases, gas turbines, turbo- 
jets, i-c engines, gas mixtures, com- 
bustion, steam power plants, refrig- 
eration, air conditioning and heat 
transfer. 
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Operating efficiency goes up...costs down when 
Carpenter Stainless Condenser Tubing goes in 


¢ Comparative tests under severe operating conditions prove Carpenter 
light-wall stainless tubing is a key to improved efficiency in power 
plant operation. Its superiority has been demonstrated in brackish, 
highly acid and other low ph circulating water conditions. In the main 
condenser of a large Eastern utility, exhaustive checking and re-check- 
ing of comparative performance over a 3-year span verifies these 
important advantages: 
longer tube life « greater resistance to erosion « more resistance to 
scale and corrosion « better heat transfer than published rates « 
greater and faster thru-put of cooling water ¢ higher strength to 
weight ratio « improved tube cleanliness, less cleaning « lower tub- 
ing costs 
Data compiled from these extensive tests are available to your engi- 
neering staff as a help in solving your tubing problems in power plant 
equipment. Technical assistance in tube selection 
and installation is available through our nearest 
office. Or write to arpenter Steel Company, 
Alloy Tube Division, Union, N. J. 





PROVING GROUND— Partial view of 40,000 your master key 
sq. ft. main surface condenser where superi- 

ority of Carpenter Stainless Tubing has been to cost sa vings 
demonstrated by extensive tests under actual 


operating conditions, in power equipment 


Stainless Tubing & Pipe 
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NEW LESLIE-TOPPER® VALVE DESIGNED WITH PILOTING DEVICE 
ENTIRELY OUT OF THE PATH OF STEAM 


The new Leslie Topper self-contained pressure reducing valve offers 
a new level of accuracy, simplicity and low-maintenance service (see 
chart below). Key to this revolutionary valve is a piloting device which 
is entirely out of the path of steam. Because this mechanical pilot is 
sealed-off from the steam and all valve parts are designed without 
dirt-catching passages, the new Topper valve is ideal for both poor 
steam conditions and intermittent duty. 

It can handle low-reduced pressures and is used in process lines, 
steam heat reducing stations and for make-up steam supply to heaters, 
gland sealing system and process equipment. You benefit from added 
reliability, plus the accuracy of a pilot operated valve and the rugged ,, 
simplicity of direct operation. It means less shut-down time for main- 
tenance, surer pressure control and increased plant efficiency. 


SPECIFICATIONS: 


Sizes, Body Materials and End Connection: 

14—2”, cast iron, and bronze, screwed, 150 and 300 lb. 

bronze, flanged. 

1—2” 125 and 250 lb. cast iron, flanged bodies 
Three Spring Ranges: 2-10 psi; 5-20 psi; 15-35 psi. 
Long-travel metal diaphragm: 2 ply, phosphor bronze, 

Spiro-flex.® 
Main Valve: Hardened 440C stainless steel. 
Seat Ring: Stellited stainless steel. 
Stem Guides: Gun metal bronze (top and bottom guided ), 
Main Valve Spring: Inconel. 








CAPACITY-REGULATION TEST CURVES 
LEADING TYPES OF LOW STEAM PRESSURE REGULATORS 


SIZE OF ALL VALVES — | INCH 
eetiat INLET PRESSURE — 100 PSI 
SET POINT - 10 PS! 


T 
| 
<— = 
+ 


(C ) PILOT OPERATED 


) DIRECT OPERATED ie . 
WEIGHT LOADED ie For sizing and capacity data, 


contact your Leslie Engineer 


< (D) OIRECT DIAPHRAGM or write for Bulletin 582. Hy 
\ ~ OPERATED SPRING F 
‘ 2 OADED 
(E) DIRECT DIAPHRAGM — 
| ~OPERATED,SPRING LOADED | a 


REDUCED PRESSURE--PSI 


100 200 300 400 500 600 700 800 900 1000 1100 1200 
FLOW--POUNDS PER HOUR 











POWER °* APRIL 1959 








LESLIE AIR-LOADED REDUCING VALVE GUARANTEED 
MAINTENANCE-FREE FOR THREE FULL YEARS 


New Leslie air-top GPK diaphragm operated, pressure reducing valve 
is guaranteed maintenance-free for three full years. Designed for steam 
heat or process steam application, it has only two moving parts. There 
are no seals, no stuffing boxes, no small dirt catching parts. Long life, 
long-travel diaphragm and hardened stainless steel main valve are the 
only parts that move. 

You get accurate response even to flow changes as small as 0.1 psi (see 
chart below). This exceptional responsiveness results from exclusive 
diaphragm design and the accuracy of the simple Leslie air loader. For 
added flexibility, pressure can be adjusted from remote location. 

Especially desirable for poor steam conditions and standby service 
requirements, the GPK is suitable for steam service up to 250 psi, 450F AIR LOADING 
and is available in 4” to 4” sizes. ——— 


CLASS “A” LOADER 





SPECIFICATIONS 





Sizes: 12 to 2”, cast iron or bronze, screwed ends. 2!, 
3 and 4”, cast iron, 125 or 250 lb. flanged. 
Main Valve: Hardened 440C Stainless Steel. 
Seat Ring: Stellited Stainless Steel. 
Stem Guides: Gun Metal Bronze (top and bottom guided ) 
Main Valve Spring: Inconel. 
Inlet Piessure Range: 0-250 psi, 450°F. 
Reduced Pressure Range: 0-85 psi with Class A loader, up 
to 249 14 psi with any suitable high pressure loader. 
Minimum Pressure Drop across Valve: 1/2 psi. 
Available with manual opening device in sizes Y2—114". 
CAPACITY-REGULATION GRAPH 


100 





REDUCED PRESSURE 
IMPULSE CONNECTION 








REDUCED PRESSURE PSI 





For sizing and capacity data, 
contact your Leslie Engineer 
FLOW PERCENT or write for Bulletin 561-B. 


50 


REGULATORS and CONTROLLERS 


Leslie Co., 435A Leslie Building, Lyndhurst, New Jersey 


Over 275 Factory-Trained Engineers At Your Service— Nationwide! 
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A MESSAGE TO AMERICAN 


INDUSTRY © ONE OF A SERIES 


Industry Moves Ahead 
with Plan ’59... 


To modernize now for growth and profits 


The most expensive task to be per- 
formed in America, in this new year of 
1959, is the modernization of our indus- 
trial plant and equipment. This is true de- 
spite the huge expenditures on new facilities 
made in the past decade. 

Contrary to popular opinion, and even to much 
learned opinion, our industrial facilities are not 
up to date. In a special survey conducted in 
August 1958, and supplemented by further in- 
terviews since that time, the McGraw-Hill De- 
partment of Economics found that it would take 
$95 billion to bring all our plant and equip- 
ment up to the best modern standards. This is 
over $15 billion more than the record budget 
of the U.S. government for the coming year. 

How did we get so far behind? It is true 
that business has made record capital expendi- 
tures in recent years, but most of this investment 
has been to expand capacity. And in concen- 
trating on new capacity, industry has fallen 
behind on the modernization of older facilities. 
Meanwhile, the $8 billion a year surge of re- 
search and development has brought forth new 
machines and new processes, at a rate that 


makes prewar and even early postwar equip- 
ment badly obsolete. 

The lag between what research has promised 
—especially in more efficient tools of production 
—and what has actually been accomplished up 
tonow shows clearly inthe AMERICAN MACHINIST 
inventory of metalworking equipment for 1958. 
This new study, covering 167 types of equipment 
in 5,800 metalworking plants, shows that three 
out of five metalworking machines are over ten 
years old. This is a startling indication of how 
obsolete many plants have become. A 1958 ma- 
chine tool is 54% more productive than one 
purchased in 1948. Many of the tools industry 
now uses are actually of 1939, or earlier, design. 


Investment Starts Up 


Now industry’s plans for 1959 show a 
new awareness of the need to modernize. 
In its surveys, conducted during the last part of 
1958, the McGraw-Hill Department of Eco- 
nomics discovered these facts: 

(1) Companies generally believe that a 
larger investment in modernization will 
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mean more profits—soon. Most of the manu- 
facturing companies in the surveys expect their 
current modernization expenditures to pay off 
in less than five years. With labor costs rising 
steadily, it is only with better, more modern 
equipment that most companies can hope to 
make these profit gains. 


(2) Industry’s plans for modernization 


have been revised upward. Total plans for 


1959 investment, in new plant and equipment, 
now come to $33 billion—compared with $31 
billion reported earlier. And most of these new 
plans are directed toward modernization—in- 
stalling new processes or making ready for new 
products, developed out of the most recent scien- 
tific advances. 

It therefore seems clear that modernization 
expenditures in 1959 will rise enough to make 
an impressive start on the job of updating our 
plant and equipment. But it will be no more than 
a start. Research also is moving ahead with 
giant strides. Plant expenditures must increase 
rapidly, from 1958's low level, to win the battle 


against obsolescence. 


How Can We Modernize Faster? 


What can we do to accelerate industry’s new 
drive for more modern plant and equipment? 
One aid will be an improved flow of technical 
information on how, and where, to modernize. 
With this purpose, the McGraw-Hill Publishing 
Company several monthsago inaugurated PLAN 
°59, a joint effort by all its magazines to spotlight 
the best opportunities for modernization. During 
1959, McGraw-Hill publications will continue 
this effort by putting special emphasis on new 


developments in plant and equipment. 


On the key problem of financing moderniza- 
tion—the question “Where’s the money coming 
from?”—the McGraw-Hill Department of Eco- 
nomics plans several new studies in the months 
ahead. The first of these will deal with the num- 
ber one problem in financing: the need for 


adequate depreciation allowances. Such studies 
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are a small, but we hope a helpful, part of the 
total effort that is needed to modernize American 
industry. 


An Individual Effort 


The really vital steps in modernizing 
must be taken by individual companies. 
The backlog of obsolete plant and equipment is 
widely dispersed, among firms of all sizes and 
in all areas. It cannot be wiped out by dynamic 
equipment policies on the part of a few leading 
firms. Not just a few, but thousands of industrial 
companies must take inventory of their respec- 
tive equipment and compare it, case by case, 
with the best new machines available. 

Finally, there is need for increased public 
recognition of the modernization problem, and 
for federal tax policies appropriate to a period 
of rapid technical change in business. 

The most important point is that the 
modernization drive has begun. This start 
ean accelerate, with intelligent business 
and public policies, to give us truly modern 
industrial facilities. Plant and equipment 
expenditures are finally beginning to re- 
flect the stepped-up pace of research and 
development. This can be a major factor 
in renewed economic growth and prosper- 
ity as we move into 1959. 





This message was prepared by the McGraw- 
Hill Department of Economics as part of our 
company-wide effort to report on opportunities 
for modernization in industry. Permission is 
freely extended to newspapers, groups or in- 
dividuals to quote or reprint all or part of 
the text. 


QeuatA Ueber 


PRESIDENT 
McGRAW-HILL PUBLISHING COMPANY, INC. 
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Generator winders insert filler strips of ‘‘K&M"’ Asbestos Textile in this generator rotor 
built by General Electric Company for use in a 175,000-kw turbine-generator unit. 


ASBESTOS TEXTILES 
provide armor for large powermakers 


This 175,000-kw General Electric steam turbine- 
generator is powerful enough to provide the electrical 
needs for a community of 280,000 people. And “K&M” 
Asbestos Textiles help keep equipment such as this 
on the line. 


“K&M” Asbestos Tape has the physical and dielectric 
stamina and resistance to high temperatures to protect 
the vital parts of electrical machinery like this. This 
tape is resilient and stable enough to last the life of the 
equipment. Excellent absorption of protective insulat- 
ing or conducting resin treatments enhances the value 
of this material. This combination of important proper- 
ties makes ‘K&M” Asbestos Cloth attractive as a 
significant part of large G-E turbine-generators. 


Fireproof and flexible, ‘‘K&M” Asbestos Textiles resist 
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moisture, fire, corrosion, high temperature, and vermin. 
They insulate against heat, vibration, sound, 
and electricity. Write to us for more information. 


"K&M" Quality Asbestos Tape for Motors! ‘‘K&M’’ Asbestos Tape... for 
winding in motors... meets the same high standards of quality as 
does “‘K&M" Asbestos Textiles for use in G-E powermakers. 


BEST IN ASBESTOS 


KEASBEY & MATTISON 
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ptertlies repel 


in steam station's 
cooling water intake tunnels 


(otonies OF MARINE GROWTH COULD 

. EASILY ENCRUST AND CHOKE THE INTAKE 

| OCEAN PIPELINES OF COASTAL STATIONS. 

| ONE STATION NOW DISCOURAGES THESE 

| MARINE SQUATTERS BYAN UNUSUAL 

F REVERSING CONDENSER COOLING WATER 

F SYSTEM THAT WILL SEND HOT DISCHARGE 

| WATER DOWN THE TUNNEL! HEART OF THE 
SYSTEM ARE FOUR |32” PRATT BUTTERFLY 

b VALVES OF MONEE NICKEL-COPPER. ALLOY. 

B =MONEL ALLOY ASSURES PERMANENT, 

EFFICIENT OPERATION. IT RESIGTS 

CORROSION BY SEA WATER...EROSION BY THE 

| 400,000 G.P.M.OF PACIFIC OCEAN WATER ‘i 

PASSING THROUGH EACH GIANT VALVE. 


” ASBESTOS YARNS AND 
F WIRES OF MONEL AND 
INCONEL® NICKEL-CHROMIUM 
f ALLOYS ARE WOVEN INTO 
F HERRINGBONE TWILL JACKETS 
FOR VALVE PACKING. MONEL 
WIRE PACKING CAN TAKE 
800-900°F AND PRESSURES TO 
ISOOPS}. INCONEL WIRE PACKING TAKES 
1200°F AND 4.000 PS] IN ITS STRIDE. 








get bu 


AS THIS QUICK-ON, QUICK-OFF COUPLING GETS 
HOT, INCONEL “xX” AGE-HARDENABLE NICKEL- 
CHROMIUM ALLOY "FINGERS” EXPAND TO GRIP 
HARDER,SEAL TIGHTER AND TIGHTER. THE 
SUPERIOR SPRING PROPERTIES OF INCONEL"X” 
ALLOY ASSURE LEAKPROOF OPERATION FROM 
-320° FTO +1750° F...FROM 0.8 MICRONS bate 
VACUUM TO 8000 PSI. ke 


SLOWED DOWN BY A METAL PROBLEM? 


A TALK WITH ENGINEERS FROM INCO'S MECHANICAL 
ENGINEERING SECTION MAY HELP YOU GET BACKON 
SCHEDULE.JUST GET IN TOUCH WITH US AND OUTLINE 
THE DETAILS. AND FOR A USEFUL RUN-DOWN ON 
MONEL ALLOY, WRITE DEPARTMENT P_ FOR 30-PAGE 
INCO BULLETIN,"ENGINEERING PROPERTIES OF 
MONEL AND'R’/MONEL ALLOYS.” 


THE INTERNATIONAL NICKEL COMPANY, INC. 


67 Wall Street New York 5, N. Y. 
AMC, 


* Registered trademark 


INCO NICKEL AL OYS 
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says “You can make writing pay off” 


[In visiting plants around the country I’m often 
impressed by schemes developed by plant engineers 
to solve problems or to do something easier and 
generally at less cost. Many of these are ideas 
that would be welcomed by engineers in other plants 
and I invariably tell the guy responsible that he 
ought to write and tell Power about it; chances 
are that it would be published. This means a few 
bucks for the contributor but, more important, a 
chunk of publicity that wouldn’t do him a bit of 
harm around his own plant. As a matter of fact, 
I wrote a little piece, made a couple of sketches to 
go with it and sent it along to Phil Swain a num- 
ber of years ago. Phil published it. I thought this 
was wonderful, but I’ll be darned if Power didn’t 
send me a check for twenty-five bucks to boot. To 
top it off, our plant’s master mechanic saw it, liked 
it, kept me in mind for a spot I don’t think he’d 
even considered before. 

When I realized that Power wanted to hear from 
plant engineers, I just kept the ball rolling. And 
a lot of you guys who could be doing something 
like this should be doing it. But before you grab 
a pencil and paper, I want to offer a few tips. 

I was in New York gabbling with Lou Rowley 
and the Power gang a few weeks ago about this 
very thing. Actually, that’s what prompted this 
message. It seems that editors get a raft of mate- 
rial—some good, some mediocre, some useless, Odd 
part is, some of the best material they get from 


contributors is difficult to whip into shape for pub- 
lication. Steve Elonka (Practical Ideas) and Bob 
Marks (Plant Problems), in particular, told me 
that this was one of their toughest problems. 

A few simple rules are all that are necessary to 
avoid killing your chances of getting something 
published, assuming it’s a good piece: (1) If you 
don’t have a typewriter, write it clearly or, better 
yet, print it and leave enough space between the 
lines for editors’ markings. (2) Don’t worry too 
much about literary style. But, in line with this, I 
think it would be smart if you studied Power’s 
style and tried to imitate it. (3) Write only on one 
side of the sheet of paper. Paper is cheap, don’t 
try to say everything on one page. (4) Put each 
sketch or drawing on a separate sheet, and use 
(5) If 


you use photos, make your subject the main part 


standard terms in identifying equipment. 


of the picture. Make it stand out. If it’s a lever- 
operated widget, show someone operating the lever. 
Try to avoid unnecessary background detail such 
as tools lying around, dirty workbench, other peo- 
ple or equipment having no bearing on your story. 

Tell your story simply: What was the problem? 
What did you do about it? What are the results? 
These are the basics of any good article. Follow 
them and before you know it you'll be writing fea- 
ture articles for PowER or any magazine you choose. 
You'll be surprised, too, how those little checks 
can add up to real dough each month. 
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How to get a safer, clearer look inside at 500°F. 


This peephole is giving you a look at 
what happens at 500°F.—through a 
Pyrex brand Sight Glass. Even at high 
temperatures, you get a safer look, a 
clear look—because it’s a special glass., 

Glass that can stand up to abrasion, 
thermal or mechanical shock. Glass 
that can stand pressures up to 300 p.s.i. 
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Glass that resists clouding and pitting 
from corrosives. Glass that stays trans- 
parent for a long service life. 

You can use Pyrex brand Sight 
Glasses to see into ovens, absorption 
columns, reaction kettles, furnaces, 
pressure vessels, evaporators, stills, or 
processing tanks. They’re available in 


a range of sizes for all applications. 

Ask your regular industrial supply 
dealer for more information—or write 
us for your copy of Bulletin EB-20. It 
gives complete specifications of PYREX 
brand Sight Glasses with mounting rec- 
ommendations. Corning Glass Works, 
11 Crystal Street, Corning, N. Y. 


CORNING GLASS WORKS 


Circle 348 on Reader Service Card for Following Ad > 

















® 


UNIBESTOS' 


—the pipe insulation that’s worth more money 


There's never a peep from installation or maintenance crews—or from the front 
office—when UNIBESTOS is specified. It cuts and fits easily...goes-on 
faster...takes all the heat it's designed for. Sizes to 44” o.d. Temperatures 
to 1200°F. Write for OFF e-lree F76-321 with exclusive ‘‘J'’ Factor Tables. 
Union Asbestos & Rubber Company, General Sales Offices: 


1111 W. Perry St., Bloomington, Illinois. Distributors in principal cities. 
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STEVE ELONKA 
Associate Editor in Charge 


By J W FOLLANSBEE 
Assistant Editor 
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Epoxy resins... 


... are gaining favor with power-service engineers as a top 


maintenance aid. Used mainly for coatings, their chemical 


resistance and adhesive properties outweigh their high 


material cost. Here’s what they are doing in today’s plants 


Engineers recently licked two of the 
major drawbacks to epoxy-resin ap- 
plication. A spray gun introduced 
last fall trims the high cost of hand 
labor and the problems of short pot 
life. Now power-service engineers can 
add epoxies as a maintenance aid in 
areas once blocked by price. 

The list of epoxy qualities of inter- 
est to power engineers is long. By 
mixing the resin with the right in- 
gredients you can produce a coating, 
adhesive or filler that’s tough, dur- 
able, heat and chemical resistant. 
These are on the plus side. On the 
negative side are long cure times and 
high material cost. 

Before getting into applications 
let’s see what epoxies are and how 
they're used. The final product, your 
coating or adhesive, is a_ plastic 
formed by mixing an organic resin 
and a curing agent. The mixing proc- 
ess is similar to working up cement. 
To make a batch, carefully propor- 
tioned amounts of resin and curing 
agent are thoroughly blended. This 
produces a chemical reaction that, 
like cement, releases heat. The amount 
of heat produced is tied closely to 
(1) types of resin and curing agent 
and (2) the quantity mixed at one 
time. As with cement, if you mix 
too much at once you can ruin the 


batch. In the case of epoxies, excess 
heat will boil or char the mixture. 
Again, similar to cement, there’s 
a time limit that governs when the 
mix initially sets up or gels, and also 
a curing or aging period that must 
pass before the mix reaches maximum 
strength. About 95% of 
have short gel periods (30 minutes 
to 2 hours) and cure times of 2 to 
7 days. These periods are for room 
temperature applications. Both gel 
and cure times can be shortened by 
raising the cure temperature to 200 F 
or higher; time needed at the high 
temperature depends on the blend. 
Most epoxies have a heat distor- 


epoxies 


tion or softening point between 180 
and 200 F when cured at room tem- 
peratures. You can boost this point 
to 220 F or higher by a 2-hour post 
cure bake at 200 to 300 F; for small 
jobs heat lamps are the easiest bake 
method. There are epoxies with heat 
distortion points between 300 to 500 
F, but they are special blends requir- 
ing high cure temperatures and other 
limitations for general applications. 

Gel time, called pot life, is the big- 
gest problem. This is the time it takes 
the blend to set up. Once the ingredi- 
ents are mixed you must apply them 
before they gel or the mix will harden 
in the pot. For jobs of long applica- 
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EPOXY RESINS continued 





Epoxies are chemical, abrasion resistant but softening point is 


tion times, the answer usually has to 
be several batches mixed as needed. 

All these factors—gel and cure 
time, cure and distortion tempera- 
tures—result from the combination 
of resin, curing agent and filler you 
select. Filling agents, unlike the 
resin, are usually inorganic and are 
added to control heat produced by 
the chemical reaction, machinability, 
thermal properties. The variety of 
end results is wide, so check with 
your epoxy distributor on which blend 
to use for your application. 

One solution to some of these prob- 
lems is the spray gun. Resin and 
hardener start out in different con- 
tainers and don’t meet until they 
reach a mixing chamber just in back 
of the nozzle. The blend is then 
atomized as it leaves the nozzle. Be- 
cause of the short time between mix- 
ing and applying pot life is infinite, 
so the gun lets you use blends with 
a short cure period without worry- 
ing about the mix gelling in the 
pot. Gun and accessory equipment 
(pumps, containers, hoses) are port- 
able—87 lb complete—so you can 
use them in most plant areas. Advan- 
tage to spraying is reduction in labor. 
The gun does not replace all other 
methods; it is best where labor costs 
are too high. Small jobs are not 
generally applications where labor is 
of top concern and the gun is one of 
several methods by which you can ap- 
ply the mixture at reasonable cost. 


APPLICATIONS. Epoxy resins fall 
into three broad application categor- 
ies: coatings, adhesives and fillers. 


COATINGS. Tanks, bunkers, pipes, 
storage bins—any surface you want 
to protect against chemical, water or 
abrasion attack is a candidate for 
epoxies. The most important point to 
remember is the temperature of the 
application; if it’s higher than room 
temperature check it against the mix 
softening point. 

There are several ways to apply the 
mix in coating form. The main guide 
to the best method for any job will 
be the protection you want and the 
type of surface you’re working with. 
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PAINTING is best used for small 
areas needing a light coat. Small di- 
ameter pipes are a good example. 
The pipe area in front of the worker 
is small even though total pipe area 
might be large. The worker can get 
to both sides of the pipe with a brush 
and apply the right thickness easier 
than with other methods. Spraying 
is faster for each pass but slower be- 
tween passes. Getting the gun posi- 
tioned around the pipe takes longer 
than brushing. Also, if the job is 
large, spraying small pipes might rep- 
resent excessive waste. 





SPRAYING fits large areas needing a 
light coat for chemical or water re- 
sistance. Also rough surfaces and 
irregular shapes to receive light or 
medium coats, regardless of size, are 
candidates for the gun. Gun’s main 
advantage is elimination of pot life 
and fast application of thin coats— 
a few mills. It is not the best method 
for all applications. 





TROWELLING is a third approach. 
Abrasion-resistant coatings normally 
are heavier than corrosion-resistant 
coverings. Although you can use 
either a gun or brush on heavy coat- 
ings a trowel can do the job faster 
if the coat is heavy enough. Area, 
thickness and surface roughness are 
your guideposts to the proper choice. 


ADHESIVES. Epoxies are one of the 
best organic adhesives. They'll bond 
with metal, glass, wood, ceramics, 
concrete and most rubbers. This glu- 
ing ability is one of the key points 
that lend epoxies to maintenance 
work in the power-service field. 





PIPE REPAIR. Fix leaking pipes with 
a sandwich of epoxies and cloth. Coat 
area around leak with epoxy; then, 
while it’s still wet, lay on a patch 
of some coarse woven cloth (glass 
fiber is good; others will do). Final- 
ly put on a second epoxy coat over 
the mesh. Technique is good for 
pipes carrying flammable gases, re- 
frigerant, room temperature water. 
One advantage to technique is ease 
of working on hard-to-get-to leaks. 
Again remember the temperature lim- 
itation of epoxies when considering 
them for pipe patching. 

For general repair the patch tech- 
nique applies to ripped welding hel- 
mets and torn sheet metal; a straight 
gluing job will work for securing 
tool bits to holders and repairing 
broken castings such as gear teeth. 





CONCRETE REPAIR. Epoxies will 
bond with cement and can be used to 
repair concrete equipment bases. Mo- 
tors, compressors, pumps, small tur- 
bine drives are often changed, which 
means revamping the bases if bolt 
hole placement or shaft height is dif- 
ferent. Epoxies can be used to hold 
the new concrete top to the old base. 
After grouting out the top, clean the 
base and pour or paint on a layer of 
epoxy. Then pour the fresh concrete 
over the wet epoxy and let it dry. 
Once the bond cures the two lay- 
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between 180 and 200 F 


ers will cling together with a strength 
greater than the tensile strength of 
concrete. But this adhesion strength 
brings up one problem. The coeffi- 
cient of expansion of epoxies is 
greater than concrete and if the base 
is in an area subject to fast and wide 
temperature fluctuations (say an 80 
to 100 F spread in 3 or 4 hours) the 
epoxy might split the concrete. 





FILLERS. Epoxies are also used to 
fill cracks and cavities such as blow- 
holes in sprockets. Repair cracks and 
shallow holes by pouring or painting 
rather than the patch technique. 
Depth and width of the crack will 
give you the best lead as to the 
proper method to use. 

Sealing falls under filling applica- 
tions. Observation windows and pipe 
joints that develop leaks are typical 
seal problems. They require chemi- 
cal resistance and good adhesion. 
Since epoxies compete with other seal- 
ants, price and application limita- 
tions will determine their use. 


ENCAPSULATION. Maintenance and 
design engineers in the electrical field 
are familiar with epoxies. Ever since 
epoxy production started seven years 
ago they have been used on motor 
coils, solenoid and voltage coils, and 
collector rings as well as many com- 
ponents in the electronic areas. Main 
advantages are reducing vibration 
damage, resistance to contamination 
by chemicals and water, providing a 
seal free of entrained air bubbles. 





HAZARDS. Epoxy resins and their 
curing agents are skin irritants. Gen- 
erally the resins are not as bad as the 
hardeners, but both will cause rashes 
or burns. Initial exposure doesn’t 





various blends. Many 


blends if you need them. 





Formulators make it easy for the users 


Producers of the raw materials generally don’t sell direct to the 
ultimate users in the power field. Bakelite, Ciba, Dow, Jones-Dabney, 
Shell all sell mainly to middlemen who formulate and package 
formulators, such as Houghton Labs Inc, 
package the resin and curing agent in preproportioned containers 
so blending ratios are automatically correct. Tubes, above, have 
proportioned openings so all user has to do is squeeze out two equal 
lengths of material, blend and apply. Same idea is seen in different 
sized cans, with an empty space in the larger can ready to receive 
the contents of the smaller can (larger for resin, smaller for hard- 
ener). These formulators also are qualified to work up special 
If you can’t find a formulator or dis- 
tributor locally, check with the producers of the raw epoxies. 








always cause irritation, but the skin 
often dévelops a sensitivity after 
weeks or months of exposure and 
then the rash appears. 

Although protective clothing—hel- 
mets, gloves, coveralls—is called for, 
the greatest protection is education. 
This is especially true for repair 
work where the worker isn’t using 
epoxies every day and easily forgets 
that they can hurt him. Reminders 
that come up when the men go to the 
epoxy storage bin are typical of ef- 
forts needed to prevent accidents. 

If someone does get the mixture or 
any of the ingredients on him, have 
him wash his skin first with denatured 
alcohol, then with soap and water. 
The purpose of protective clothing is 
defeated if it is contaminated on the 
inside. If this happens don’t let work- 
ers wear it until clothing is cleaned. 
If you’re going to do a lot of small 
jobs with epoxies do them in one 
small area of the plant if possible, 
to keep down exposure hazard. 

Spray techniques call for good ven- 
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tilation regardless of where gun is 
used. The fine droplets are a hazard 
to lungs and eyes as well as skin. 
Painted or trowelled epoxies are also 
hazards to eyes but not so serious 
as the spray. Good housekeeping 
practices pay off when using epoxies 
by automatically keeping exposure 
risks of the workers to a minimum. 





Correction 


On page 77, Power Feb 1959, 
(third page of article “High 
heat transfer for stainless”) 
two rows of figures were re- 
versed in the test data tabula- 
tions. Row starting 33.0 in the 
arsenical- admiralty side of 
Test No. 8 should be opposite 
Terminal difference; row start- 
ing 1.87 should be opposite 
Condenser abs press., in. Hg. 
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OPERATORS’ 


NOTEBOOK 28] Today, draft inducers can 





To chimney > 








Bypass damper open for 
notural draft, closed 
for induced draft 
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PENTHOUSE FURNACE ROOM of new Temple University classroom building frees val. STEAM generating capacity is greatly in- 


uable basement floor space for other uses. Draft inducer replaces an ungainly smokestack creased with this draft-inducer hookup 


What you should know about draft inducers 


You see fewer and fewer tall chimneys on today’s low- the furnace room is in the roof penthouse. There are 
silhouette buildings, such as schools, factories, shopping two boilers, with a draft inducer installed on each boiler. 
centers and large apartment houses. Instead, an induced- Draft inducer has the advantage of creating a de- 
draft fan is used to draw the combustion gas through the pendable, steady flow of air to suit combustion needs. 
boiler. Then, only a short-stub stack is required to vent Natural draft varies with the outside temperature, out- 
the flue gas to the outside. Result: clean, low silhouettes. side humidity and direction and force of the wind. It’s 

The beautiful Temple University classroom building, also affected by hills and neighboring tall buildings. Nat- 
photo, is a good example of modern architecture. Here ural draft varies with stack-gas temperature because a 


There are many ways to install draft inducers 





SPACE ECONOMY. Inducers of the axial 
flow type can be fitted into tight spaces, 
as shown at left. Here the draft inducer 
fits into the elbow normally used for this 
breeching; it requires no additional space. 
This hookup permits a bypass for low- 
load operation or even for natural draft. 
Savings in both space and money point 
up importance of this unique hookup. 


A erttiteceninieaniniin 








MULTI-BOILER INSTALLATION. Here 
draft inducer takes up no more space than 


for the T in this breeching 





joilers can be run singly or together. 
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solve your installation problems 


By STEVE ELONKA, Associate Editor 





cold stack doesn’t provide as much draft as a stack that 
is heated by flue gas. Another fault of a cold stack: on 
startup it causes an excessive amount of smoke. 

Common practice for power boilers is to have an in- 
duced-draft fan as well as a blower. Here the blower 
forces air into contact with the fuel for a more concen- 
trated combustion. The draft inducer draws the gas 
through the boiler and vents it to atmosphere. Point of 
balance occurs in the furnace, which is maintained at a 
slight negative pressure of —0.10 in. or less. This nega- 
tive pressure guards against the danger of gas leaking 
out into the boiler room. This means that with more 
concentrated combustion and higher velocities through 
the heat-transfer area, greater steaming capacity is ob- 
tainable in a given space, 

Induced-draft fans are rarely used by themselves. 
Even the domestic burner has a blower, while industrial 
burners have primary air blowers or even blowers that 
handle the entire air requirements of the installation. 

One of the big advantages of an induced-draft fan is 
that it keeps gas from leaking through the boiler casing. 
But the present-day trend toward completely sealed and 
gastight boilers is doing away with both the induced- 
draft fan and tall chimneys. In these cases a blower 
pushes the gas through the boiler. 

While the trend toward pressurized furnaces has worked 
well with larger power boilers, the story with smaller 
heating boilers is quite another tale. Here the boiler room 
is often unattended, so leakage is a safety hazard be- 


cause a delicate balance of fuel-air ratio must be kept. 
Leakage dangers in unattended boiler rooms are mini- 
mized by using induced-draft fans with fail-safe controls. 

The flow of gas is always maintained at the correct 
rate with a mechanical-draft inducer—af startup, on cold 
or hot days, with strong or light winds. 

While excess natural draft can be controlled with 
dampers, the operator doesn’t always have enough draft 
available to permit control. But a draft inducer can be 
selected to handle the most severe conditions with con- 
venient controls for reduced requirements. There are 
various types of induced-draft fans. One common type 
has a motor-driven airfoil fan in a metal housing that is 
part of the breeching or flue of the stack. 

Draft inducers can be used on both heating and power 
boilers. Variable-speed drives provide (1) the most effi- 
cient operation (2) the most convention draft adjustment 
and (3) the lowest electrical costs. V-belt drives elimi- 
nate the chance of misalignment caused by expansion and 
contraction because they’re not as rigid as coupling drives. 

Variable-speed motors permit running at high speeds 
for full-load operation and at lower speeds for keeping 
steam pressure at lower steam demands. But induced-draft 
fans are also direct driven by a motor or steam turbine. 
Some jobs combine a turbine and electric motor. 

Place induced-draft fans directly in the breeching be- 
tween the boiler and stack. If the stack is separated from 
the boiler room, install the fan outdoors in the breech- 


ing.—Courtesy, L J Wing Mfg Co, Linden, N. J. 











BYPASS ARRANGEMENT, shown on roof, has draft inducer serv- 
ing a food-processing plant of two 20,000-lb-per-hr stoker-fired 
boilers. Each boiler has its own individual connection. Bypass with 
damper permits natural draft at low loads, Because the unit is 
a compact packaged design and of light weight, and because it 
runs smoothly, it is supported entirely on a common breeching 





DUAL DRIVE is a compact motor- and turbine-driven unit. Reason 
for two drives is to provide maximum protection against power 
failure. Too, it utilizes the turbine-exhaust steam for process, 
reducing steam-generating costs. Drive changeover is accomplished 
merely by turning a valve and pushing a starter button. Packaged 
with drives, vibration-free inducer needs no structural support 
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WIDE 


APPLICATION of the traveling-grate stoker makes it a 


leader in the field of solid-fuels firing. Though designed to cope 


Good stoker operation means savings. Good maintenance 


means that management, not the stoker, decides when 


there'll be an outage. These tips will help you... 


By L J COHAN 
Combustion Engineering, Inc 


It would be difficult to overempha- 
size the traveling-grate stoker’s im- 
portance in industry. Millions of tons 
of coal are burned each year on these 
units for steam production alone. 
And they’re front runners in the fir- 
ing-equipment field in their adaptabil- 
ity for special processes such as mu- 
nicipal and industrial incineration, 
continuous production of chemical 
coke and lightweight aggregate for 
building materials. 

Unquestionably, stoker operation 
and maintenance presents a challenge 
to power-plant people. But it’s a 
challenge in which dollar savings can 
be realized. Unlike many other fir- 
ing methods, it’s difficult to isolate a 
stoker from a boiler for maintenance 
purposes. However, high availability 
is a must to protect the capital in- 
vestment, and an understanding of 
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with rugged service conditions, performance can be adversely 
affected by neglecting to consider some basic operating principles 


Get acquainted with 
traveling-grate stokers 


factors considered in stoker design 
is important if a unit is to give maxi- 
mum service at lowest possible cost. 
Let’s begin with a brief look at 
basic traveling - grate-stoker design 
principles, then touch on good oper- 
ating methods and wind up with pre- 
ventive-maintenance schedules. 
Traveling - grate stokers are 
front feed or progressive burning. 
Fuel feeds in a uniform layer onto 
a continuously moving grate. Rate 
of fuel input is varied by adjusting 
grate speed and changing fuel-bed 
thickness. Fundamentally, both bar- 
and-key and chain-grate machines 
are traveling-grate stokers and, 
through usage, the terms have been 
interchanged. However, there is a 
physical or mechanical difference. 
Bar-and-key stoker consists of 
a series of links connected by bars 


or pins to two or more chains, The 
chains are mounted on and rotate 
between parallel shafts. The bars sup- 
port cast-iron or alloy sections called 
keys which make up the endless fuel- 
supporting surface. Chain-grate type 
differs in that individual links con- 
nected together form the endless sur- 
face supporting the fuel bed. 

A fuel supply hopper is used with 
each type and each uses a variable- 
speed drive to move the stoker and 
regulate fuel feed. Air must be sup- 
plied and regulated for good combus- 
tion. Siftings and ashes must be re- 
moved to complete the firing process 
necessary for high heat release. 

Operating problems are nearly 
similar regardless of whether fuel is 
anthracite or bituminous coal. Type 
of fuel influences furnace and stoker 
design which remains unchanged un- 
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RUNNING GEAR maintenance, particularly of smaller components, 
can spell the difference between high or normal operating costs 


less an existing installation is con- 
verted from anthracite to bituminous 
firing. However, these are factors 
that the operator cannot control. 
He’s concerned with getting top 
performance with the fuel at hand. 

Fuel may be purchased in accord- 
ance with the stoker manufacturer’s 
specs but this doesn’t mean that you'll 
get the coal specified. Since both 
bar-and-key and chain-grate stokers 
are sensitive to over- and undersize 
coal it’s wise to make frequent size 
checks. A simple screen check of 
coal as received can do much to head 
off firing problems. 

Even if you receive coal as speci- 
fied it isn’t uncommon to wind up 
with poor size consist due to degra- 
dation or segregation. Coal may ar- 
rive at your plant in ideal size con- 
sist for the stoker but is handled and 
rehandled in such a manner that it’s 
badly segregated by the time it gets to 
the stoker grate. Instead of jumping 
to the conclusion that a change in fuel 
sizing is the only solution to a firing 
problem, it might be well for you to 
take a hard look at the fuel-handling 
procedure in your plant. 

Good combustion requires a 
porous fuel bed which allows uniform 
air distribution. In a well-designed 
stoker, factors such as grate and fuel- 
bed resistance and stoker leakage may 
disturb air flow, and must be consid- 
ered. Amount of grate resistance is 


fixed by design of fuel-supporting 
surfaces, velocities in various com- 
partments and air admission ducts. 
Fuel resistance is a function of coal 
sizing and distribution. Stoker leak- 
age usually isn’t a factor in a well- 
erected machine. It can be serious if 
a new machine is poorly erected or an 
older unit is badly neglected. 

Stoker designers know the impor- 
tance of controlled, uniform air dis- 
tribution. Considering the difficulty 
in holding close tolerances on multi- 
ple rough castings, they use a fixed- 
leakage factor (a small percentage of 
primary air through the grate). It fol- 
lows, then, that it is leakage through 
other areas that affects stoker per- 
formance. Uncontrolled leakage in 
boiler setting or ashpits has further 
adverse effect on overall performance. 

Operator’s skill is probably 
taxed in a plant having wide load 
variation. Within limits a traveling- 
grate stoker performs well, but some 
conditions such as summer heating 
loads can impose problems that go 
beyond design considerations, Basi- 
cally, fuel-burning area is fixed by 
design, units are compartmented to 
regulate and distribute air flow, 
stoker speed range is fixed for a 
given drive. If your plant has more 
than one stoker, and sizes are differ- 
ent, there’s more operating latitude, 
so gear maintenance to take advan- 
tage of this flexibility. It’s better to 
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MASSIVE CONSTRUCTION reflects the design for long life. But, 


as with any machine, alignment and clearances must be kept 


operate a unit near its peak capacity 
and exceed it for short periods, than 
to use larger or multiple units just 
to handle short peaks. 

With single units, or multiple units 
of similar size, operating problems 
can be more complex. If light loads 
are to be sustained for several 
months or longer, it might be advis- 
able to check with the stoker manu- 
facturer on changing minimum 
speeds. Thermocouples temporarily 
located in the grate surface are help- 
ful in establishing a good fuel bed 
thickness — grate speed relationship. 

If load variations occur daily or 
hourly: in your plant, schedule ash 
cleaning to tie in with favorable 
conditions. Daily flowchart study will 
enable your operators to anticipate 
load swings and adjust firing rates. 
With automatic combustion controls, 
it’s often necessary to shift to hand 
control for low-load operation. In 
most cases, turndown on a stoker 
is greater than that of its control sys- 
tem. If only a heating load, it may be 
more economical to take minor pres- 
sure drops rather than try to hold 
pressure constant at expense of stable 
ignition, high ashpit carbon loss, 

Banking a unit overnight or on 
week ends is not only one of the most 
common practices, but one of the 
least understood. Maybe it’s because 
pushing a fan stop button, closing a 
turbine valve and closing dampers 
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STOKERS continued 
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CLEARANCE AND ALIGNMENT diagram 


maintenance, It’s a plan-view recording of all pertinent dimensions 


are relatively unskilled operations. 
But proper banking means much more 
than this. First, prepare the fuel bed, 
then empty ashpits to prevent radiant 
heat from hot ashes onto exposed 
grates. Statistically, there’s evidence 
to prove that stoker maintenance is 
higher in plants where banking is 
frequent. And, just as important, is 
the way a bank is broken. How well 
you can re-establish an active fuel bed 
is a direct result of the banking tech- 
nique used in your plant. 

Most critical factor in frequent 
banking is to avoid grate overheat- 
ing when going into bank. A good 
general procedure (certainly not in- 
tended to conflict with manufactur- 
ers’ instructions) is: (1) Reduce 
load to about 30% of capacity for 
about half an hour before starting to 
bank. (2) Stop grate and leave air 
on. (3) Progressively burn back to 
nose of rear arch (if so equipped), 
then cut off all air and close com- 
partment dampers. Stop f-d fan, over- 
fire air and cinder recovery blowers. 
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is useful in stoker 


(4) Raise fuel gate about 10-in. 
Height will vary depending upon 
length of bank period. (5) Move 
active fire to center of last compart- 
ment. (6) Close boiler outlet damp- 
er to a point which will maintain a 
slight negative pressure. (7) Periodi- 
cally advance stoker to hold active 
bank over rear compartment. This 
means that your operator should ob- 
serve bank frequently to keep it from 
burning down and damaging stoker. 

When bringing unit back into serv- 
ice from a bank, open boiler outlet 
damper slightly and start f-d fan. 
Next, gradually open dampers under 
banked fuel bed. Fuel will soon 
begin to burn. Adjust boiler outlet 
damper and air supply to compart- 
ments to provide a slight furnace 
draft. As fuel bed brightens, open 
boiler damper a little more and in- 
crease stoker compartments air pres- 
sure. Run stoker occasionally for a 
foot or so to prevent fuel bed from 
burning too short. Continuing this 
process will ignite fuel bed sufficiently 


‘Minimum Clecronce 
without grate guides 


SIDE CLEARANCES can be recorded on a front-elevation diagram. 


Get information on older unit when it’s stripped for inspection 


to allow continuous stoker operation. 
Control fuel-bed thickness by lower- 
ing regulating gate to a point consist- 
ent with normal operation and plant 
load. Now you can start overfire air 
and cinder return systems. Since some 
unburned fuel may have been dis- 
charged into the ashpit during re- 
kindling, it’s a good idea to clean 
the ashpit again. 

Role of plant personnel in over- 
all stoker operation is very impor- 
tant. A skilled operator and capable 
supervisor anticipate problems and 
make corrections before a situation 
gets out of hand. Automatic equip- 
ment complements intelligent opera- 
tion and means dollars savings, but 
it isn’t wise to consider it a substi- 
tute for a good operator. Unreliable 
instrumentation isn’t of any more 
value than unobservant attendants. 

Good operating procedures pay 
dividends by increasing stoker life 
and length of time between boiler 
outages. Unscheduled outages not 
only cost money but often happen at 
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Typical annual overhaul program 


Disassemble removable ledge plates from fixed ledge plates. 
Removable ledge plates should clear top of bar-end key by 
at least 1/16 in. and must be loose in fixed ledge plate 


With removable ledge plates disassembled, check clearance 
between bar-end key and top of frame protecting castings 


Ride the machine around for one complete revolution and 
note if the above clearance is maintained 


If clearance isn’t maintained, check chain tension. Grate 
should contact return rail shoes at a specified point in front 
of the center line of the rear shaft 


Run machine, observe for signs of misalignment 


Remove at least six carrier bars across width of stoker. Run 
leading edge of this opening to center of first compartment 


Check alignment of sprockets, chain. Be sure sprockets 
are tight, not worn. There should be clearance between 
protruding lug on carrier bars and sprocket teeth 


Ride the opening through the stoker, progressively checking 
the compartment seal plates and skids for elevation. Shim 
or replace if necessary 


Check for air leaks in each compartment, around dampers, 
corners and all points where surfaces butt or lap. Seal 
at all points of leakage. Check sifting removal equipment 
and repair or replace where necessary 


10 


As the rear end of the grate opening starts exposing the 
rear compartment, remove sufficient bars from the front end 
of the opening so as to expose both front and rear shafts 


Check rear sprockets in same manner as outlined in Item 7 


With both shafts exposed, check them for square with side 
frame and make sure they're parallel with each other 


Check return rail shoes at front and rear. Check for level 
and elevation in both directions. Center line of return rails 
should be under the center line of chains and centered 
with sprockets at the front and rear 


Space between the bottom run of the grate and the foun- 
dation must be clear of debris 


Check grate assembly. There should be a minimum recom- 
mended clearance between keys when the keys are forced 
together. Check condition of cotter pins, connecting pins 
Check regulating gate and reset indices if necessary 
Replace badly worn parts; they’re cheaper than an outage 
Reassemble machine in its entirety 

Flush out and relubricate 


Run stoker at highest speed for 24 hr before using 


Make a record of all parts used, then reorder for next year 











the worst possible times. In institu- 
tions such as hospitals, a breakdown 
outage can cause serious after-effects. 

Maintenance falls into two gen- 
eral groups: daily and _ preventive. 
The former means looking after all 
items necessary to insure dependable 
day-to-day operation. The latter is 
a matter of inspection and attention 
in a well-planned, well-executed, way. 

Lubrication is as important to 
stokers as it is to other machines. 
And this means the right lubricant 
at the right times in the right places. 
Trouble stemming from inadequate 
lubrication is usually from lack of 
attention rather than lack of knowl- 
edge of how, when and where to lu- 
bricate. There’s no excuse for lack 
of knowledge because stoker manu- 
facturers stand ready and willing to 
assist with any lubrication problem. 

Daily inspection should pay par- 
ticular attention to loose connections 
in moving parts. Where shear pins 
or safety releases are involved, be 
sure there’s no binding which might 


interfere with their function, Even 
though tempted by the need to oper- 
ate the machine, never install a solid 
shear pin. Generally, the pin protects 
the drive and it’s much costlier to 
replace a drive than a component. 

Replace broken keys immediately, 
burned keys as soon as possible. A 
piece of cast iron falling into chain 
runs can do a lot of damage. Too, 
holes in grate surface increase ac- 
cumulation of siftings. This means, 
at best, a higher carbon loss and, at 
worst, a serious internal fire. 

Daily inspection logging is a good 
way to make sure that items needing 
attention won’t be overlooked during 
a scheduled outage. Items consid- 
ered unimportant have a way of de- 
veloping and causing a forced shut- 
down. Logging items, regardless of 
their apparent unimportance, makes 
for efficient preventive maintenance. 

Annual maintenance costs can re- 
flect the manner of stoker erection. 
Importance of good alignment can’t 
be overestimated. Poor alignment 


can be a source of continuous main- 
tenance. Drawing, left, p 214, is a 
typical clearance and alignment dia- 
gram for recording all pertinent di- 
mensions. Such a diagram can be 
most useful in maintaining stokers. 
Drawing, right, p 214, is used in a 
similar manner and provides means 
for recording side clearances. Al- 
though this information isn’t recorded 
on older machines, it doesn’t prevent 
you from using this method to re- 
cord alignment and clearances on ex- 
isting units. The information can be 
gathered when the machine is stripped 
for annual maintenance and in later 
years the effort will pay off. 

Schedule thorough overhaul and 
replacement at least annually and 
plan for next year’s outage as soon 
as you complete the present one. This 
gives time to stock parts and consider 
improved operating techniques and 
daily routine checks. In substance, 
planning and a more intimate knowl- 
edge of basic stoker needs can’t help 
but give improved operation. 
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1 Flow rate changes alter the cooling-tower size factor and outlet water values. Curves are plotted for 77-F wet-bulb temperature 


Paper work of cooling-tower performance checks has been cut from hours 


to minutes. Now you can use these charts to... 


Run cooling-tower tests the easy way 


By E L BASS and N P GREEN, N P Green and Associates, St. Louis, Mo. 


Working out cooling-tower performance ratings, once 
a tedious chore, is now simple and fast. A graphical 
method replaces complicated calculations so that even a 
non-engineer can keep tabs on tower performance. 

Importance of charts is their simplicity—the ease 
with which you can (1) check tower against guarantee 
(2) predict effect of loading changes (3) tell if tower 
is doing well compared with past performance. 

Most tower operators don’t find it easy to determine 
just how their towers are doing, since a tower rarely 
works at design loading conditions. Heat load, flow 
rate, wet-bulb temperature—all these may differ from 
load data stated in the guarantee. Graphical method 
relates these variables in a few easy steps, keeping work 
of problem solving to a minimum regardless of how 
many variables differ from design loading conditions. 


216 


Power-service engineers also want to know effect 
of changing present operating conditions. For instance, 
suppose you want to step up condenser’s heat-transfer 
coefficient. One way is to boost flow rates through tower 
and condenser. Since this will raise temperature of water 
leaving the tower, you need a method of finding that 
value before you can justify the extra pumping costs. 

Finally, curves simplify tower efficiency checks. Once 
you've run one test you can relate any future tests to 
the first one, or relate all tests to the guarantee. Charts 
help in all three of the above situations by giving the 
operator a quick, sure way to get answers. 

Two restrictions apply to chart method. First, flow 
rate cannot vary more than 20% from design value or 
charts will be invalid. Reason for this is tied in with 
second restriction: Changes in physical arrangement or 
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design of tower prevent accurate comparison of tests 
before and after alterations. And very high or low flow 
rates affect water distribution so much that they act as 
a design change. If a change is made, though, charts 
can still apply. Just use the first test after the change 
as the start of a new series of tests. 

Any cooling-tower make is covered by charts. 
Cooling ability of tower can be stated mathematically, 
using five variables. Three of these form a constant that’s 
good for any particular tower; altering tower changes 
the constant, invalidating tests made before the change. 
Changing load conditions other than extreme flow rates 
affects accuracy very little. 

Now let’s look at the charts. In most problems you 
will have to transfer values between Fig. 2 through 4 and 
Fig. 1. To make transfer, locate outlet temperature val- 
ues on the 77-F wh lines of all range charts (10, 20 and 
30) before moving on to Fig. 1. Do the same coming 
back; always enter range charts along 77-F wh lines. 

In using the charts you'll find there is no apparent 
way to work with any range other than 10, 20 or 30 F. 
If you have a different range value, say 28 F, simply 
work the problem twice, once in the range chart on each 
side of your cooling range. With a 28-F range work your 
problems once with the 20-F and once with the 30-F 
charts. After getting the two solutions, use straight- 
line interpolation to come up with your answer. 

After getting used to the charts, try working out a 
problem for the 28-F range, but use only the 30-F chart. 
The error will be small, particularly when the wet-bulb 
temperature is 70 F or higher. continued 
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Charts combine simplicity, accuracy 
and flexibility in one package 
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COOLING TOWERS continued 





Sample problem, Part No. 1: Does tower meet design guarantee? 
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curve from 85-F outlet at 


A Follow 
75-F wh to 86.2-F outlet at 77-F wb 


Going through an example will help 
explain how the charts work. Given: 
Tower is guaranteed to cool 10,000 
gpm of water from 118 to 88 F at 
78-F wb. Test shows tower actually 
cools 9500 gpm from 105 to 85 F at 
75-F wb. Question: Does tower meet 
guarantee? Procedure: Start with 
actual operating data and work to- 
ward design values. First locate the 
outlet-temperature transfer point on 
the 20-F chart (86.2 F, Fig. 5). Use 
this value and 20-F range to find the 
size factor (0.88, Fig. 6). 

Since actual flow figure is changed 
to meet the design value, the size fac- 
tor must be changed proportionally 
(10,000/9500x0.88 or 0.926). Com- 
bine this figure and design range 
(30 F) to pick second outlet-temper- 
ature transfer value and go on to Fig. 
7. Here we find the actual outlet- 
water temperature for design range 
and wb temperature is 89.9 F. So 
charts say the lowest outlet tempera- 
ture the tower will produce for 30-F 
cooling range, 10,000-gpm flow and 
78-F wb temperature is not 88 F. 

Part No. 2: How much is tower 
off? Start with design values (Fig. 
8). Transfer to Fig. 9 and find size 
factor (0.77). This is factor needed 
to meet guarantee data. Since this is 
smaller than the actual size factor, 
the tower should be 100(0.926/0.77) 
or 1.2 times the present size. 

This 2-part example covers a prob- 
lem that contains three simultaneous 
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Part No. 2: How much is tower off? 
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Transfer 87.4 outlet 
to Fig. 9, get 


changes—wet bulb, range and flow. 
Let’s go over the problem again and 
change only one value at a time. 

(a) Change in wet bulb only (75 
to 78 F). Locate operating data on 
Fig. 3 (85-F outlet, 75-F wb, 20-F 
range). Then follow curve up to 
78-F wh line, read new outlet: 87.0 F. 
For 72-F wb outlet is 83.1 F. 

(b) Change in range only (20 to 
30 F). Follow steps for Fig. 5 and 6 
in above example up to location of 
0.88 size factor. Go up this line (use 
Fig. 1 for accuracy) to 30-F range 











Outlet 
| temperature, F — 
| 
0.5 
Size factor 








Size factor ratio, operating over design, 
shows tower size increase needed 


and read outlet temperature of 88.9 F. 
Transfer this value to Fig. 4. Enter 
at 77-F wb, run down curve to 75-F 
wb and read 87.9 F—the new outlet. 

(c) Change in water flow rate only 
(9500 to 10,000 gpm). Again follow 
steps for Fig. 5 and 6, this time to 
second size factor, 0.926. Using Fig. 
1 follow this line to 20-F range, 
read 86.6-F outlet value. Now use 
Fig. 3, entering at 77-F wb; drop to 
75-F wb and read final outlet tem- 
perature of 85.3 F, the result of 
changing flow rate only. 
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th tT S LOWERING HANGERS makes fixture cleaning and lamp replace- 
ese Ip ment easy. Hand line for lowering fixture is stored in lock box 


Mounting and maintenance problems 4-in. concrete ring with 4gin Insert or anchor for 
can be simplified if you start out with ae %- in. hook eye screw 


the scheme most suited to the con- 























struction of your plant 


4-in. round cover 
Yy-in. fiber bushing 


By WALLACE M ADACHE, Consulting Engineer Female plug cap Fixture 
Adache Associates, Inc, Cleveland, Ohio 
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CONCRETE CEILING with embedded conduit can support fixture 


by stud plate in outlet box and an anchor for chain at other end 
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and S-hook ( 2-pole plug 


recepracle 


/o-in. fiber 4-in. box 
bushing supported 
by cable 
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4-in. box 7g-in. male stud 


MOUNTING ON CONDUIT can be accomplished in three ways. ceiling, /eft, or fixture stud in ceiling-mounted outlet with plug 
Pipe clamps and S-hooks can be used, with plug receptacle on receptacle on fixture, center. Or support conduit by messenger 
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ions NO. 35: TEST EQUIPMENT 


AUKadanaen 


Fact File 


> hints on trouble-shooting 
test equipment 


By NORMAN PEACH, Associate Editor 


Every trouble shooter has his favorite test getups that help him pinpoint 
trouble. Here are five ideas recommended by electrical maintenance men. 
This equipment is easily made from ordinary shop supplies and will quickly 
repay the time spent in putting it together. Perhaps you have some ideas 
of your own that will make improvements on the setups shown. Since many 
of today’s plants have some dc equipment, the test set (3) may prove helpful. 


Cone heater 


VERSATILE TEST LAMP is made of two pigtail sock- 
ets in series. They’re taped together, but spaced so 
it’s easy to screw in different devices. With two 
small lamps it’s easy to distinguish between 220, 
120 or 440 volts. Large lamp or cone heater in 


Supply 

terminals 

Ge 3} » 
Ruins 


& 


Sv 


CONTINUITY TESTERS should have power source 
isolated from circuits being tested. This is accom- 
plished by insulated transformer. Setup shown has 
double-winding primary for use on 220 or 440 
volts. Test voltage is 120. If you include conven- 
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Neutral (ground) 
conection 
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series with fuse acts as “current limiter” for test 
supply voltage, useful in checking relays, etc. It 
can also be used as emergency convenience outlet 
for small tools or a spotlight. Keep leads short; 
clip on extensions if needed to reach the test point. 


Test lamp 


Test terminals 
Flexible wire 


ience oulet be sure transformer has adequate ca- 
pacity. If you provide screw terminals for all 
connections, on-the-spot changes are easy. Many 
trouble shooters swear by the flashlight as a con- 
tinuity tester; screw terminals are easily installed. 





N06 
ary cells 


Spotlight switch 6-v spotlight 


SPECIAL TEST SET uses No. 6 cells as power source. 
As each cell is about 1.5 volts, tapped series combi- 
nations can be made up as shown. The flashlight 
bulb is good for detecting low resistances; change 
of 14 ohm causes noticeable flicker. Switch is 


loped jows 


Voltmeter 


useful for inductive-kick method for setting dc 
brush-holder position. Door bell is alternative to 
lamp where convenient, but may not work satis- 
factorily on high-inductance circuit. A 6-volt spot- 
light can be mounted on adjustable-height stand. 











= Aliigotor clips 








NV 
wr 





4 TEST LEADS of various lengths and wire sizes should 
be on hand for jumpers, temporary connections 
etc. Best arrangement has an alligator clip on one 
end, open-slot terminal lug on the other. Pairs can 
be joined when needed. If lugs fit instrument ter- 





Outlet 


5 GROWLER AND TEST BOARD is handy for check- 
ing dc armatures for shorts and ac rotors for open 
circuits (see Fact File No. 23, March 1958). Fuse 
can be replaced by lamp in series, or voltmeter 
can be connected across empty fuse holder. Growler 


minals they will be handy for rough measurements 
(accurate measurements require calibrated leads). 
Clamp ammeter, shown, has jaws covered with 
plastic tape to prevent shorting live terminals. 
Plug cord has leads staggered at the opposite end. 


can be purchased or built from old transformer 
core. Two sizes may be convenient if you have a 
large range of motors and armatures. Test board 
can be fitted out as a “distribution center” for 
convenience outlets for small electric tools, lights. 
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These plant problems could well be yours... 


Superheoter tubes 
Boiler tubes (1$-in.00) 
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The problem 
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What caused superheater failure? 


Recently we had superheater failures in two identical 
600-psi, 750-F, oil- and gas-fired steam generators sup- 
plying steam for process and turbine-generators. Boil- 
ers have been in service about four years. Only 
failure in the first unit was an egg-like bulge with 
cracks parallel to tube at thinned areas of the bulge. 
Five superheater tubes in the second unit failed the 
same way. In each case, bulges appeared on furnace 
side of the tube within two feet of first baffle as 
shown above. Inspection of four sectioned tubes 
showed no metal loss, just general thinning in the 
bulge. There doesn’t seem to be any pattern of fail- 
ure. Only two of the five failures in the second unit 
were adjacent in the bank of 36 tubes. Two years 
ago the superheater tubes were washed to remove 
a severe accumulation of scale. But inspection failed 
to show any swelled tubes. What can we do to prevent 
a recurrence of these failures?—CCB, January Power 


The solutions —>4 





r 
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Plugged tubes are one cause of failure 


There are probably several reasons for these superheater 
tube failures. My first thought, and I’m going to stick 
to it, is that the failures are the result of tube metal 
overheating caused by plugged tubes. Scale accumulation 
in a 2-in. OD x 0.22-in. thick reheat superheater tube 
loop, above, gave us almost identical trouble. 

CCB’s boilers are four years old and two years have 
passed since they were washed to remove severe scale 
accumulations. It seems to me that it’s time to wash or 
acid-clean them again. 

M J Mosetey, Paducah, Ky. 


Water in superheater is another cause 


CCB’s troubles apparently stem from one source—water 
in the superheater tubes. The very number of failures 
only emphasizes the cause. Superheaters tend to trap water 
during cooling-off period when boiler comes off the line. 
Since it’s impossible to drain all water from the tubes, 
great care must be taken to follow correct startup pro- 
cedure. Required flow of steam is not established when 
water is present. Inadequate steam flow subjects the tubes 
to excessive temperatures. So it’s extremely important to 
use slow firing rates until all accumulated water is evapo- 
rated and steam flow established. 

During startup the drum and superheater drains should 
be wide open and a slow or even intermittent fire employed 
to keep tube-wall temperatures down within safe limits 
while any entrapped water is being evaporated. Close the 
drum drain when steam pressure reaches 25 psig but keep 
the superheater drain open. It may be throttled to main- 
tain enough steam flow to rid header of condensate but 
don’t close it until boiler is on the line. Careful attention 
to manufacturer’s operating instructions for your boiler 
should eliminate or drastically reduce tube failures from 
entrapped water. 


WA Pace, Old Chatham, N.Y. 
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... Here's how Power readers would tackle them 


BOB MARKS, Associate Editor 





Carefully check steam washer for leaks 


Superheater tube failures reported by CCB were undoubt- 
edly caused by carryover from the steam drum to the 
superheater outlet header. Solids entrained in the carry- 
over “fried” out on the tube surface at point of heat input 
to the tubes. This buildup of scale insulates metal from 
steam, resulting in overheating of the metal and con- 
sequent bulge and cracks. 

Steam is supplied to superheater inlet header by several 
nozzles from the steam drum. Carryover from the drum 
enters superheater tubes at point where steam supply 
enters the inlet header. So it’s a safe bet that superheater 
tubes which failed are opposite or close by saturated- 
steam inlets to superheater inlet header. 

Carryover has many causes, but don’t overlook the fact 
that leaks in the drum internals (steam washers) can 
pass boiler water through to the superheater. Usually 
these various sections are bolted together with gaskets 
between flanges. Since these gaskets deteriorate, best solu- 
tion is to remove them, bolt the sections together again 
and seal-weld all joints. 

R J Martin, Elizabethton, Tenn. 


We had series of similar tube ruptures 


Recently we had a series of superheater failures similar 
to CCB’s. Tubes bulged and then ruptured. These failures 
were caused by improper grain structure in the tube metal. 
After a period of time the metal began to creep and 
ultimately rupture occurred. The fact that CCB had severe 
scale accumulation in his superheater tubes suggests that 
tube metal may have been overheated at the time, causing 
a change in metal structure. Failures are in the area of 
highest gas temperature. So presence of scale would have 
produced high tube-metal temperature. CCB should con- 
sider taking tube measurements periodically to check for 
swelling. If this is happening, part of the superheater 
may have to be retubed. This had to be done in our case. 


J LRuss, Alexandria, Va. 


Improved water treatment is called for 


Superheater failures may be caused by (1) overheating 
of superheater elements from scale deposits that act to 
reduce heat transmission (2) too much radiant heat on 
exposed superheater tubes from improper baffling or 
faulty flame conditions and (3) tube metal not being 
able to withstand operating pressure and temperature. 

Scaling conditions can be controlled by improved ex- 
ternal and internal water treatment. Close operator 
attention is also called for to prevent any carryover. 
Any deposits on the superheater tubes restrict heat trans- 


mission and raise metal temperature to points exceed- 
ing upper limits of tube metallurgy. 

If there is too much radiant and not enough convective 
heat in front sections of superheater, the baffle can be 
extended and burners adjusted to bring fire center away 
from the superheater elements. But first make sure that 
every possible step is taken to prevent carryover. If all 
else fails then give consideration to improving tube 
metallurgy. This can be done by welding-in sections 
of tubes across superheater’s entire face from a point 
about 1 ft below bafflle to 4 or 5 ft above. 

A T Racan, Port Lavaca, Texas 


Put thermocouples on superheater tubes 


Local overheating is the probable cause of these super- 
heater troubles, particularly since they occur in the area 
just above the baffle wall. This can be investigated by 
sending a section of the bulged area for metallurgical 
examination of grain structure, or by fitting thermo- 
couples to tube walls. Superheater tubes can easily over- 
heat when raising steam. Watch superheat temperatures 
losely and maintain adequate circulation through the 
superheaters at all times. 

R F Hawkins, Montreal, Canada 


Keep boiler-water solids under control 


Superheater failures in boilers that have operated four 
years without superheater trouble point strongly to a 
carryover problem. If it were a case of poor boiler de- 
sign the trouble would have developed early and repeated 
itself a number of times over this 4-year period. Failure 
from carryover usually develops near the inlet end as 
shown on sketch. Any solids that carry over interfere 
with heat transfer and eventually cause tube failure. 

Examine boiler-water analysis records for excessively 
high total dissolved solids and alkalinity. ABAI maxi- 
mum allowable solids concentration for boilers operating 
at 600 psig is 2000 ppm. If concentrations are carried 
higher than this the probability of carryover taking place 
is greatly increased. Good operation calls for staying 
well under the recommended limits. It’s extremely im- 
portant to check continuous blowdown carefully on at 
least a daily basis. Make sure that blowdown is taken 
from point of maximum concentration in the drum. 

It’s difficult to diagnose trouble without being able 
to ask pertinent questions as they arise. Why not call 
on the boiler manufacturer’s engineers for help? . Follow 
this up by bringing in a feedwater-treatment consultant. 

N Ronruurst, Bound Brook, N. J. 


Turn page for new problems > 
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More plant problems 





The problem 


. 


How can we protect cooling tower 
and piping from freezing damage? 


We operate a 400-ton refrigeration plant in a large, 
sprawling 2-story building. Internal heat load is such 
that the plant must be run in subfreezing weather. 
The chilled-water circulating system supplies water 
to individual air-handling units located throughout 
the building. What precautions should we take to 
keep the chilled-water pipe and coils from freezing 
during shutdown periods at night and over week ends? 
When internal heat load is low the same problem 
arises with the condenser-water circuit. Water cir- 
culates from machine room in the basement to cooling 
tower on roof. Pipe shaft is located in building. What 
is the best method of protection?—JF, January Power 


The solutions pq 





Want some help on plant problems? Send us 
any of your design and operating headaches. 
We’ll put Power readers to work on them 











8, 


0 
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Water velocity, ft per sec to prevent freezing 


Continuous recirculation is one answer 


JF doesn’t give room and ambient temperature during 
evening and week-end shutdowns. When the temperature 
is -8 F, it takes 24 hours to freeze still water solid in a 
pipe without insulation. But flowing water will not freeze 
except at extremely low temperatures. Tests on a water 
line at 32 F without insulation show that four feet per sec 
velocity is enough to keep the water from freezing. Curves, 
above, give minimum flow needed to prevent freezing at 
various water temperatures and pipeline sizes. 

H B Wayne, Woodhaven, N.Y. 


Put antifreeze in chilled-water system 


The chilled-water system can be protected from freezeups 
by circulating the water and adding heat during any shut- 
down. Both circulating pump and heat exchanger can be 
controlled by a thermostat. Another method is adding a 
permanent type antifreeze. This is economically feasible 
when the system isn’t too large. But system must be tight 
and the circulating pumps equipped with mechanical seals. 
Cost of installing a heat exchanger should be weighed 
against the cost of the antifreeze. A 20% solution of ethy- 
lene glycol will give you adequate protection at tempera- 
tures down to 15 F. 

W R May, Pittsburgh, Pa. 


Why not use well water for cooling? 


There are several ways of protecting towers and condenser 
water against freezing. You can use a bypass on the 
tower and heat the lines, pan and machine room. But all 
these methods need operator attention and so are not in- 
fallible. Positive protection is yours if you can use well 
water for condenser cooling. Then at certain times of 
the year it may even be possible to get enough cooling 
without running the refrigeration machines. 


F J Durry, Valley Stream, N.Y. 


NN 
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Consider the use of heating cable 


Flexible lead-covered heating cable, above, has been used 
successfully for protecting pipes, valves and pumps from 
freezing; warming pipelines that transport viscous ma- 
terials; freeing sidewalks, driveways, etc from ice; melting 
snow from eaves and downspouts; floor heating and 
miscellaneous air heating. 

One manufacturer recommends heating cable on the 
basis of about 0.8 watts per sq ft of uninsulated surface 
per deg F temperature difference wanted between surface 
to be protected and the surrounding still air. If the surface 
has about one inch of insulation, use about 25% of this 
value. Table, below, gives lengths of cable recommended 
for the more common voltages. 


Length in feet Volts Total watts 


180 
400 





30 110 
60 110 
220 800 
440 1600 


D W Anronacct, Warrington, Fla. 


Make full use of automatic controls 


JF should not worry about the chilled-water lines freezing 
unless they are exposed to atmosphere. But danger of 
freezeup with the cooling coils is very real. If JF has 
economizer control the outside air is used for refrig- 
eration. To satisfy heavy internal load in subfreezing 
weather, fresh-air dampers will open to the maximum posi- 
tion. When only a minimum amount of fresh air is heated, 
it must be thoroughly mixed with return air to reach 
desired temperature. Any stratification in the casing, mal- 
functioning controls or faulty dampers can direct enough 
cold air on the cooling coils to freeze them. So it’s a good 
idea to extend preheat coil across full length of the casing. 
A thermostat will hold temperature at 40 to 45 F in space 
between preheat and cooling coils. If some chilled-water 
piping is exposed to atmosphere keep the pumps running 
during shutdown. It may be necessary to put a heat ex- 
changer on this line. 

Next, install an automatic bypass around the cooling 
tower to control temperature of water in the condenser 
circuit. Then put a steam coil in the cooling-tower pan, 
actuated by a thermostat in the water or outside air. 
It’s also possible to install automatic fresh-air louvers 
in the tower to adjust temperature of the leaving water— 


this feature may be enough without installing a bypass. 
In some cases it’s necessary to use all three in auto- 
matic sequence. Heating coils, louvers and bypass then 
come into action as they are needed. 

G Potmenros, Brooklyn, N.Y. 


Your April problems 


What factors are most important 
in selecting expansion joints? 


Our plant uses a hinged type expansion joint, above. 
This is in service on a 275-psig, 500-F total temperature 
steam-distribution system. Present plant calls for mod- 
ernizing and expanding our facilities. Will it pay to 
standardize on this or any one type of expansion joint? 
What other designs are suitable? In choosing expan- 
sion joints, what are factors to consider?—DWA 


What's the best way to clean 
and maintain unit heaters? 


Our plant has a great many horizontal and downflow 
unit heaters operating on low-pressure steam. Much of 
this equipment is well over 20 years old and to my 
knowledge has never been cleaned. The radiators are 
full of lint, dirt and grease. Needless to say efficiency 
has dropped considerably. We tried cleaning them with 
compressed air and brushes but this wasn’t too success- 
ful. There wasn’t enough time available during our last 
summer shutdown to do much work on the unit heaters. 
With the help available we were just about able to com- 
plete overhauling the rest of the heating system. Steam 
cleaning has been considered, but this isn’t practical 
for the large office and cafeteria spaces. What is the 
best way to clean unit heaters and keep them operating 
at top efficiency? Any suggestions from Power readers 
will be greatly appreciated—RMM 


Sit down right now and answer one or both problems. 
We'll pay extra for answers with photos or sketches. 
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Timely Practical ideas to help solve 








2 
‘ 
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Plastic steel saves $100,000 in diesel repairs on one job 


A Cuban power station was faced 
with a shutdown to repair one of its 
8-cylinder diesel engines. Corrosion 
had eaten away a section of the wet 
sleeve of each cylinder, photo, as 
well as part of the block. If possible, 
replacement had to be avoided, be- 
cause it would cost $900 for each 
new sleeve, or over $100,000 to re- 
place the complete block. 

Welding seemed the logical solu- 
tion. But since there were no weld- 
ors on the island, the company would 
have had to send to Miami and pay 
a weldor’s round-trip transportation, 
full living expenses, plus a wage rate 
of $8.00 per hour. Since welding cast 
steel is a slow and difficult process, 
estimated time for job was one week. 

The company decided to try a plas- 


tic steel made of 80% steel and 20% 
plastics. This compound hardens to 
steel-like strength two hours after 
mixing with the hardening agent. No 
heat, pressure or special skill is 
needed. It has a high bonding ability 
with cast iron, steel, bronze, brass, 
aluminum and other metals, 

Eight sleeves were removed and, 
with the corroded block, were cleaned 
thoroughly. Plastic steel, types A and 
B, were applied and allowed to 
harden. Surface was then ground to 
exact tolerance and units were reas- 
sembled and put back into operation. 
Two pounds of plastic steel A and one 
pound of plastic steel B. were used. 
Total cost of material: under $10.00. 
Total working time: 8 hours.—Cour- 
tesy, Devon Corp, Danvers, Mass. 





Band iron gives you plenty of tension 


Every mechanic finds a need for a 
tensioning device or a turnbuckle 
substitute. We found that a length of 
band iron fits the bill. 

Most shops have various sizes 
around. We secure the ends by bolt- 
ing, sketch. Then, by twisting the 
band with a large monkey or crescent 
wrench, we can develop a devilish 
tension. H Kostow, Bronx, N. Y. 
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Watch that caustic soda 
We have a 125,000 lb per hr Sterling 


underfeed stoker boiler that carries 
the plant at about 100,000 lb steam 
per hr. Condensate returned from all 
parts of the plant amounts to about 
50%. About 10 am one day, a safety 
valve blew on the boiler. The water- 
column alarm sounded simultaneous- 
ly. I left the office on the double to 
investigate and found: 

(1) Steam load was about 135,000 
lb per hr on the recorder. (2) Feed- 
water flow recorder showed below 
normal input. (3) Gage glasses were 
useless due to surging and foaming 
condition. (4) Steam pressure was 
208 psi; normal is 200 psi. 

Realizing chemicals had entered 
the boiler 1 had the returns dis- 
charged to the sewer while operating 
on 100% makeup. The high reading 
on the steam flow recorder indicated 
water in the steam going through the 
orifice. That caused the excessively 
high reading. I knew the boiler was 
safe as long as the steam flow regis- 
tered more than 100,000 lb per hr. 
Using this as a guide we operated 
blowdowns and increased the feed- 
water to dilute the boiler water, Af- 
ter about two hours the foaming and 
surging stopped, making it possible 
to lower the water level to normal. 
We finally opened the boiler for 
checking, but found it in good shape. 

Culprit was a barrel of caustic soda 
which was accidentally allowed to en- 
ter the return lines. 

In a chemical plant there is no sub- 
stitute for good metering and record- 
ing of services and flows. Here, house 
turbines are used, but no turbine- 
generators that might be damaged 
with super wet steam. 


L W Livineston, Bound Brook, N. J. 


Here's how... 


to get a straight cut when cutting pipe 
with a hacksaw. Just wrap a piece of 
paper having a straight edge around 
the pipe and tape it on. By follow- 
ing the paper’s edge, you'll get a 
straight cut. You can also use this 
idea when cutting curved piping. 


W J Ary, Seattle, Wash. 
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your tricky design and maintenance problems 





It isn't easy... 


to determine if polished steel is mild, 
tool steel or stainless simply by look- 
ing at it. After you weld on a stain- 
less overlay you should grind off the 
welding beads and polish to obtain a 
smooth finish. But there’s always the 
danger of cutting through the thin 
overlay of stainless, allowing corro- 
sive action, pitting, etc to start. This 
defeats the purpose of the overlay 
which is, of course, to protect the 
mild-steel surface from these evils. 
We have run into this when laying 
stainless on cavitated areas of turbine 
runners. To determine if we have cut 
through the stainless overlay, we use 
a solution of copper sulfate, CUSO,, 
known as “blue vitrol.” This solu- 
tion turns mild steel a brownish 
color, but doesn’t affect the color of 
stainless. Trouble is quickly spotted. 
L McWituiaMs, Shawinigan S, Que. 











V-belt size at a glance 


Here’s how we measure V-belt drives 
to see what length belt is needed. We 
made up several pieces of V-belt-with 
a cloth tape cemented to the back, as 
shown in sketch. These are made 
with both A and B belts. ‘To ‘measure 
for a belt size we select the A or B 
gage belt and wrap it around as 
shown. The tape reads directly ‘in 
inches of outside belt length. 

You must position tape correctly 
on the belt, but this is an easy job. 
Just place zero end of tape at end of 
the belt. The section’ of the tape with 
low numbers can then be discarded, 

Try this method next time you are 
sizing belt for your V drives. 


W Martin, Brooklyn, N.Y. 


STEVE ELONKA, Associate Editor 


What would you have done? 


A rag got stuck in the gears of our old belt-driven Lombard governor 
one night. Naturally the flyballs stopped, both needle nozzles went 
wide open and I had lots of kilowatts. But this condition didn’t 
swing the system speed enough to bother even the load dispatcher. 

Our hydro plant had about 1000 ft head, with three penstocks 
leaving the surge chamber. She split into pairs about halfway down 
the hill. There were four units of about 36,000-kw capacity on two 
penstocks and one 25,000-kw unit on the third, with a pipe going to 
each wheel. Because none of them had overspeed shutdown devices 
(automatic devices like modern governors) the immediate situation 
called for some discretion on my part. 

I took a quick look at the kw meter. She indicated about 12 mw 
on the unit. I breathed my story over the carrier current phone 
to the dispatcher’s attentive ear. Being a man of few words he imme- 
diately barked back his instructions. “Get rid of it,” he roared. And 
he didn’t have to tell me not to break any penstocks. 

Each penstock from the surge chamber split at an inverted Y 
about halfway up the hill from the plant, so 1 had something to work 
on. By juggling the load on the other unit paired on the same 
pipe, | was soon able to report to the floorman, “I’ve got this unit 
floating at about 1000 kw, so stand by that stuck governor. When I 
give a chopping signal with my right hand, close the emergency 
shutdown device.” 

When the floorman got in position to close the shutdown device, 
I gave the chopping motion with my right hand. He gave a lusty 
pull on the governor control of the floating unit. Everything worked 
like a charm. Whatever potential surge of water hammer might have 
started went up to the Y and down the other pipe. We hardly made 
a ripple on the recording pressure gage. The units were limited to 
about 9 mw because of water when the plant was loaded, so under 
these circumstances we could squeeze out about 12 mw. If faced 
with the same situation, what would you. have done? 


E G Evans, Adak, Alaska 





Home on the range? 


One. of ithe most useful things you 
can have in your plant shop is an 
electric range with a good oven and 
good controls. For many jobs such 
as‘heating a flange to-slip on a shaft, 
heating a bearing, preheating before 
welding or gradually cooling after 
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welding, it comes in real handy. And 
it just happens that an electric range 
can even be used for making coffee. 
You'll get back the purchase price 
of a used range many times from the 
time-saving uses you'll find for it. 

SH Krone, Jamestown, N. D. 


if 


227 





More practical ideas 





(one pull 
to start 


-¢—Steady pull 























Here's your chain trick of the month 


We use many hand-powered chain 
hoists for maintenance and other 
lifting jobs, and often have to raise 
the hook without load on it. It takes 
a lot of hauling on the chain to raise 
the hook, especially on larger hoists 
which have a high ratio. 

To speed up this operation, we use 
a length of %-in. stock with a light 
hook on the end, Fig. 1. The hook 
is long enough to permit reaching up 
to attach it as shown. To raise the 
main hook we attach the light hook 
and line to the load chain, so a light 
tension on this line and a single pull 
on hand chain causes chain to run. 
Load hook can be raised to any height 
without touching hand chain again. 


Like many shops we use a chain 
hoist to lift barrels of scrap onto 
trucks. The conventional hoist is ar- 
ranged as in Fig. 2. But we found 
we were wasting time with this setup. 
After lifting a barrel, it took too 
much time to lower the hook to pick 
up the next barrel. 

To speed up this work we cut the 
chain, Fig. 2, and added a second 
hook assembly. (Instead of cutting 
the chain, a second length of chain 
can be added as shown in Fig. 3.) 
Now after we lift one barrel the sec- 
ond hook is in position to lift the 
next barrel. Thus we save time for- 
merly spent lowering the empty hook. 

H Kostow, Bronx, N. Y. 
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Need a good phase 


I found Norm Peach’s Fact File No. 
29, Sept 1958, Power, pp 116-117, 
“Tips on testing phase sequence” 
most interesting. Here’s a phase-se- 
quence indicator I made and one that 
anyone can make, sketch. Take any 
220-v coil on an iron core (mine is 
an old coil from a single-phase power 
motor), two porcelain flush-mounting 
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sequence indicator? 


lamp receptacles, two 220-v 25-w 
lamps, three identified leads with 
clips, and mount them on a 2x4, about 
8 in. long. Usually, phase sequence 
is a matter of comparison only. But 
you must know the actual sequence 
at times. Unbalanced 3-phase cur- 
rents are very involved. 


E G Garpiner, Red Deer, Alberta 


My biggest boner 


I was chief in a small chemical proc- 
essing plant. We had a 400-psi elec- 
tric boiler, which used sodium sulfite 
as an electrolyte. Plant was short a 
man, so a new engineer and I worked 
12 on and 12 off. Shortly after I 
turned the watch over he started hav- 
ing trouble. Because the boiler 
wouldn’t get feedwater he had to keep 
shutting down. Being an old coal- 
burning fireman, he called in the 
maintenance man. They took off the 
pump governor and assumed a pin- 
hole in the rubber diaphragm was 
causing the trouble. So they cut 
another diaphragm. By then every- 
one from the superintendent and 
plant engineer to the helpers were 
working on the boiler. 

After starting up with the new gov- 
ernor diaphragm the boiler still 
wouldn’t take water. They gave up. 
An hour later 1 came on watch and 
threw the switch. Pump still wouldn’t 
feed the boiler, so I adjusted the 
pump governor spring. The boiler 
filled up and started generating steam. 
The superintendent asked me how I 
solved the problem after it had all the 
brains scratching their heads. 

I told him the new diaphragm was 
a different composition, 4-ply instead 
of 2-ply rubber, making a big differ- 
ence on tension. The super congratu- 
lated me, but the maintenance man 
claimed that: (1) I had “rigged” the 
deal in an effort to show the boss 
what a good man I was and (2) I 
planned the job to go haywire on the 
other guy’s watch so I could walk in 
and fix it after drawing a crowd. He 
never admitted he was in error for 
not coming up with the answer to the 
problem. Moral of this story: If some- 
one can’t get a thing fixed, wait until 
he is completely through before fix- 
ing it yourself. To this day the main- 
tenance man has a lot of people be- 
lieving that I rigged the job. 

T Mutu, Seattle, Wash. 
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Featuring additional products specialties and services for power plants 











Can we serve you? 


TO manufacturers of equipment and those offering special services to the power 
industry, this section offers an inexpensive means of keeping products or services 
regularly before your potential customers—the readers of POWER. The small spaces 
available here provide opportunity for you to be represented in every issue at low cost. 
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Columbus, Ohio Cleveland, Ohio 














BURNS & McDONNELL 


Engineers—Architects—Consultants 


Kansas City, Mo. Phone 
P. O. Box 7088 DElmar 3-4375 


CHAS. T. MAIN, INC. 
CONSULTING ENGINEERS 


Design—C: M 
Steam, Hydroelectric & Diesel Punt 
Gas Turbine Installations 
Transmission—Distribution 


Boston, Mass. Charlotte, N. C. 








SWANSON, WRIGHT & CO. 
ENGINEERS, LTD. 
Consulting Engineers 
Forest Product Industries 


Thermal Power Plants 
Industrial and Process 


2210 West 12th Ave., Vancouver 9, B.C. CEdar 1154 








GILBERT ASSOCIATES, INC. 


Engineers and Consultants 


Design and Construction Supervision 
Mechanical « Electrical « Nuclear 
Sanitary « Chemical Laboratory 
Business and Economic Research 


New York Reading, Pa. Washington 


PIONEER SERVICE 
& ENGINEERING CO. 


Consulting and Design Engineers 
rehasing 


Specialists in 
Financing, Accounting Other Operations 
231 So. La Salle St. Chicago 4 








TIPPETT & GEE 
CONSULTING ENGINEERS 


Mechanieal—Bllectrical—Thermodynamie—Structura! 





Industrial Plants—Process 
1333 North Second Street Abilene, Texas 








INTERNATIONAL 
ENGINEERING COMPANY, INC. 


Engineers 


Investigations — Reports — Design 
Procurement — Field Engineering 
Domestic and Foreign 
74 New Montgomery St., San Francisco 5, Calif. 


SARGENT & LUNDY 
Engineers 


140 South Dearborn St., Chicago, Illinois 





WATER SERVICE LABORATORIES, 
INC. 


Specialists in Water Treatment 
for Cerrosion Prevention 
Main Office 
615 West 131 Street New York 27, New York 
Offices also in Phila., Wash. & Richmond, Va. 








THE KULJIAN CORPORATION 
Engineers - Constructors - Consultants 


POWER PLANT SPECIALISTS 
(Steam, Hydro, Diesel) 
Utility « Industrial e Chemical 


1200 N. Broad St. Philadelphis 21, Pa. 











J. E. SIRRINE COMPANY 
Engineers Since 1902 
Consultations « Design ¢ Reports 
Steam & Hydro Power Plants 
Steam Utilization 
Laboratory Analyses of Water 
Greenville, South Carolina 








THE J. G. WHITE 
ENGINEERING CORPORATION 
Design-Construction-Reports-Appraisals 

80 Broad Street, New York 4 
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SEARCHLIGHT SECTION 


EMPLOYMENT 
BUSINESS: 
DISPLAYED 


The advertising rate is $20.50 per inch for Equip- 
ment & Business Opportunity advertising sppear- 
ing on  ~ than a contract basis. Contract rates 
quoted on request. 


Employtient Opportunities—$47.40 per inch, 


to Agency commission. 
An advertising inch is measured %” vertically or 
oné- column, 8 coftumns—30 inches—to a page. 


subject 


‘OPPORTUNITIES’ 


——RATES—— 


:EQUIPMENT 


UNDISPLAYED 


:USED OR RESALE 


$2.10 per line, minimum’ 3 lines. To figure advance 
payment count 5 average words as a line. Discount 
of 10% if full payment is made in advance for 4 


consecutive insértions. 


Positions Wanted undisplayed 
one-half of above rate payable in advance. 


Box Numbers—count as one line. 


Send New’Ads to Class. Adv. of Power, P.O. Box 12, N.Y. 36, for May Issue closing April 8th. 


advertising rate is 








FOR SALE OR RENT 


25 to 40 Ton Diesel Locomotive Cranes 
50 Ton Diesel Electric Gantry 
1200 KW Allis Chal DC 525 V 750 RPM 
2 Brg Generators $4000 ea. 
1250 HP FM Syn 3/60/13200V/720 RPM/ 
2 Brg w/Direct Con Exc. $7000 
1500 HP West Unused DC 525V 600 RPM 
40° Cont Motors $4000 ea. 
6000 HP GE 3/93 Cycles/2700V/400RPM 
Syn type TSM 28 2-Brg.....$4000 ea. 
ALBERT HELLER 


87 HAMILTON AVE. BROOKLYN 31, N.Y. 
ULSTER 5-8643 





JOBBERS WANTED: 


We manufacture Kob-Kleen (ground corn cobs) 
for soft grit blasting of electric motors and 
generators for 75% savings in time, material 
and labor. Many other industrial uses. National- 
ly advertised. Write COEVAL INC., Dept. C., 
St. Joseph, Illinois. 

















ADDRESS BOX NO. REPLIES TO: Box No 
Classified Adv. Div. of this publication 
Send to office nearest vou 
NEW YORK 36: P. O. BOX 12 
CHICAGO 11: 520 N. Michigan Ave. 
SAN FRANCISCO 4: 68 Post St. 


POSITIONS VACANT 


Plant Superintendent—Plant Engineer: For oper- 
ation of offshore power plant, three 125,000 lbs 
per hour boilers, 34,500 kilowatts generating 
plant. One year contract, isolated location, fami- 
lies not permitted. Rate for Superintendent 
$1350.00 per month, Engineer $1250.00 per month 
Subsistence furnished. Give experience and 
availability date in first letter. P-1281, Power. 











Hydro-Plant - Operator—City of Pasadena, Cali- 
fornia. Operate and maintain 3,000 kw Genera- 
tor and 6 mile water conduit Two-man opera- 
tion. Live on grounds. Salary $466-569 monthly 
plus overtime. Apply by May 15, 1959, Person 
nel Dept. Room 200, City Hall. 





Power Engineer. Assist in supervision of new 
power boiler, turbo-generator, and chemical re- 
covery unit. Prepare manuals, train operators, 
and supervise personnel. Top engineering job in 
an expandng high grade paper mill located in 
the Middle Atlantic States. Minimum four years’ 
experience with high pressure boilers and gen- 
——— Engineering Degree required. P-9809, 
ower. 





Wanted Engineer—graduate with 2 or 3 years or 
more experience in piping design for steam 
plants, paper mills, etc. Location Minneapolis, 
Minnesota. Steady fulltme only. P-9931, Power. 


POSITIONS WANTED 


Chief Engineer, age 38, technical education, 14 
years exverience in the operation, maintenance, 
construction, and. vlent betterment of turbo-elec 
tric power plonts. PW-9551, Power. 


__WANTED 











Anything within reason that is wanted in the 
field served by Power can be quickly located 
through bringing it to the attention of thousands 
of men whose interest is assured because this is 
the business paper they read. 


WANTED FOR EXPORT 
BOILERS 


Sectional Head Boilers 400 to 1000 HP, 
150-250 P.S.1. 
Package Boilers 250 to 1000 HP 


GENERATOR SETS 


Turbine Generator, non-condensing 500-2500 
K.W. AC 


Diesel Generator, 150 to 750 K.W. AC 
Steam Engine Generator, 150 to 750 K.W. AC 


ENGINES 
Corliss Engines, 400 HP to 1500 HP 
Send full specifications in first letter for 
prompt inspection. 


W-1136, POWER 
Adv. Div., P.O. Box 12, N.Y. 36, N.Y. 





Class. 
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OPPORTUNITIES! 


New and used 


equipment 


recently released from service 
by a number of electric and 


gas utility companies 


Sian 


POWER PLANT EQUIPMENT 
CONSTRUCTION EQUIPMENT 
SUBSTATION EQUIPMENT 


TRANSMISSION LINE 
MATERIALS 


— 


~ 


Send for new list... to 


EBASCO SERVICES INCORPORATED 


APPARATUS EXCHANGE 


Two Rector St., New York 6, N. 


Y. 





TRANSFORMERS 


3—1000 KVA — General Electric — Type 
H, Form VDM, Single Phase, 13,200v. 
Pri.-W/4-212% Taps below, 2300/4000Y 
Sec. Serial $7,024,377-78-79. 

3—333 KVA — General Electric — type 


HS, Single Phase, 2400/4160Y. Pri. 240/ 
480v, Sec. Serial £8,685,383-4-5. 


J. F. JOYCE 


PHILADELPHIA 37, PA. CU 9-4910 














FOR SALE 
Motor onan Sets 


. Ritedens Generator, 
0 KW, 230 volts be 000 RPM 
Sanaa meters, switchgear & contro! 
. G. E. Generator, #129807 
Compound winding, Form B 
100 KW, 250 volts, 900 RPM 
Complete meters, switchgear & controls 
. Ridgeway Synchronous Motor, #299 


230 HP, 900 RPM, 3-phase, 60-cycle, 2300V 


. @. & by ye Motor, #181957 
, Class 8-90-900; Form P 
50 ‘Pe 900 RPM, 
Excellent Condition 
May be inspected as {Installed at Fremont, 
prior to purchase. 


0-cycle, 3-phase, 2300V 


Ohio 


et J. M. STREIFER, Purchasing Agent 
Howitt. Robins, tne., Robins Engineers Division 
157 Chambers Street, New York 7, New York 


WOrth 4-1580 


BOILERS 


1—B & W—90,000#s—800 psi 
1—B & W—90,000#s—260 psi 
2—B & W—85,000#s—250 psi 
1—B & W—70,000#s—450 psi 
1—Riley—60,000#+s—290 psi 
3—B & W—55,000#s—400 psi 
1—B & W—50,000#s—200 psi 
1—Union—50,000#s—250 psi 
re oe 000s—200 psi 
1—B & W—40,000#s—675 psi 
2—B & W—28 ‘0003+s—160 psi 
2—B & W—25,0003s—500 psi 
10—B &'W sectional header boilers 


Midwest Boiler & Turbine Co. 
520 - 5th Avenue 
New York 36, N. Y. 








FOR SALE 


300 KW, Ames Vertical Uniflow Engine Gen- 
erator Set 3 phase, 60 cycle, 240/480 volts, 
3600 RPM. Excellent condition. Attractively 
priced. 

FS-1201 POWER 
Class. Adv. Div., P.O. Box 12, N.Y. 36, N.Y. 











350 HP Carrier — Chilling Unit 
2—100 HP & 1—75 HP Carrier Cooling Units 
10x10 & @x9 York Ammonia Compressors 


(1) 9 Cylinder and : (2) 
“Eclipse’’ Compressors. 
JOHN F. CARSON 
A & VENANGO STS. PHILA. 84, PA. 
GArfleld 6-222! 


6 Cylinder Frick 








WE PAY 
§ CASH & 


FOR 


Electric Motors @ Starters ® Transformers 


Circuit Breakers—Electric Supplies 
ALLIED BLECTRIC co. 
710 N. MAIN ST., MEMPHIS, TENN. 
BOX 1838—PHONE JA 7-168! 











GET CASH NOW 


for your new surplus motors 
controls and transformers! 
AVAILABLE: NEW MOTORS 
Over 5.0 
HP to 20( 


stock, from 


col low pri 


AJAX ELECTRIC MOTOR CORP 


P.O. Box 262, Rochester, N 
Long Distonce Phone LD. 132 


Write, wire 
or phone 
collect! 


BOILERS 


4—1006 HP Babcock Wilcox Sect. Head. 

2— 755 HP Babcock Wilcox Sect. Head. 

2— 502 HP Babcock Wilcox Sect. Head. 
ARG CHEMICAL MACHINERY S.A. 
507 FIFTH AVENUE, NEW YORK, N.Y. 





4 








FOR SALE 
ONE BAROMETRIC CONDENSER 
originally’ used with 1100 HP condensing steam 
engine using 1500 GPM of cooling water. Con- 
denser is: complete, including stréctural support 
from ground, tail pipe, and miscellaneous piping. 
Can be seen at 
817 Corinth Street, Dallas,~ Texas 
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THE BOSTON METALS COMPANY 





Oldest Shipbreaking Firm in the U.S.A. 
OFFERS NEW EQUIPMENT FROM THE UNCOMPLETED 


BATTLESHIP U.S.S. KENTUCKY 


Equipment installed but never used — all built to Navy standards of finest materials 


TREMENDOUS SAVINGS ON ALL POWER EQUIPMENT! 


10 MAIN FEED PUMPS 
: Ingersoll-Rand — size 5‘ — three stage 
— capacity 500 GPM 7503 discharge pressure. 
B.H.P 330 — 5000 RPM. TURBINE: Worthington- 
Moore — design pressure 575#/sq. inch — non- 
condensing — back pressure 20# — 5000 RPM — 
330 B.H.P. 
GEARED TURBINE-DRIVEN MAIN 

FEED BOOSTER PUMPS : 
PUMP: Mfq. by Buffalo Pump Co. — vertical sin- 
gle stage — capacity 550 GPM — 30% discharge 
— 8” suction — 5” discharge. TURBINE: 1 stage 
impulse — type Y-W — vertical — design steam 
pressure 5753 — back pressure 204 — 12.5 HP 
— 5500/1750 RPM — mfg by Terry Steam Tur- 
bine Co. 


2 MAIN FEED BOOSTER PUMPS 
Same as geared turbine driven main feed booster 
pumps above, but with 14.5 HP 440/3/60 AC Star 
motor & Ward Leonard coritrol. Across-the-line 
starter with pushbutton. 


8 GEARED TURBINE-DRIVEN 
VERTICAL CONDENSATE PUMPS 

PUMP: Main condensate 2-stage vertical pump — 
mfg by Buffalo Pump Co. Capacity: 375 GPM — 
707/sq. inch discharge pressure — 1150 RPM — 
22.5.BHP — 9” suction — 4” discharge. TUR- 
BINE: Single stage — 5754 working pressure — 
20#/sq. inch back pressure -—- 22.5 HP — 5360 
1150 RPM — Mfg. by Terry Turbine Co. 


PUMPS 


2 AUX. FEED BOOSTER PUMPS 
PUMP: Vertical — mfg by Buffalo Pump Co. — 
200 GPM — 30# discharge pressure. MOTOR: 
7.36 HP — 1800 RPM — 440/3/60 — Star motor, 
with control. 
BRONZE RECIPROCATING 
STANDBY FEED PUMPS 

11 x 8 x 18 — mfg by M. T. Davidson Co. — 
vertical simplex — capacity 180 GPM — 800/ 
900% discharge pressure — 575 working pres- 


sure. 
4 TURBINE-DRIVEN FIRE AND 
FLUSHING SERVICE PUMPS 
PUMP: Worthington — horizontal centrifugal. Fire 
Service: 750 GPM capacity — 150 PSI discharge 
pressure — 3500 RPM. TURBINE: single impulse — 
type B-20 — mfg by B. F. Sturtevant — design 
steam pressure 5754 per sq. inch non-condensing 
Back pressure 15 — B.H.P. 80/90. 


3 GEARED TURBINE-DRIVEN 

MAIN CIRCULATING PUMPS 
PUMP: Mfg. by Worthington Pump & Machinery 
Co. — 28” type — vertical single stage — bronze. 
Capacity: 28,000 GPM — discharge pressure 13.54 
— 600 RP 
discharge — 8.5:1 gear ratio. TURBINE: single 
impulse — vertical type — 5754 design steam 
pressure non-condensing — back pressure 15H 
sq. inch. RPM 5100 pinion — 600 gear. Reduction 
ear ratio 8.5:1 — 267 BHP — mfg by B. F 


turtevant. y A L y E 5 





M — 267 BHP — 28’ suction — 28”. 


3 MOTOR DRIVEN MAIN 
CONDENSATE PUMPS 
Mfg. by Buffalo Pump Co. — vertical 2-stage 
— 375 GPM — 702/sq. inch discharge pressure 
— 1150 RPM. Motor Data: 25 HP — 440/3/60 
— 1150 RPM — Star Electric Motor Co. — with 
across-the-line starter, with pushbutton station — 
mfg by Ward Leonard. 
8 GEARED TURBINE-DRIVEN 

MAIN LUBE OIL PUMPS 
Mfg. by Northern Pump Co. PUMP: Vertical ro- 
tary type — 750 GPM — 55#/sq. inch discharge 
pressure — 263 RPM — 35 BHP — oil viscosity 
130 to 500 S.S.U. — 7” suction — 6” discharge. 
TURBINE: Single stage — 575# design pressure 
non-condensing — exhaust pressure 154 — 35 
BHP — 26.39:1 gear ratio — 6940 RPM. 


4 TURBINE-DRIVEN GEARED 

FUEL OIL BOOSTER PUMPS 
Mtg. ’by Northern Pump Co. — vertical og -- 
300 GPM — 150+ discharge pressure — 282 RPM 
— 47.3 BHP — Oil viscosity 70-700 $.S.U. — 7° 
suction — 5” discharge. DRIVE: single stage im- 
pulse — 575 non-condensing — 153/sq. inch 
discharge pressure. 

6 FUEL OIL SERVICE PUMPS 
Mfg. by Northern Pump Co. — vertical rotary — 
85 GPM — 350% discharge pressure — 560 RPM 
— 27.4 BHP. TURBINE: 1 stage — 5754 non- 
condensing — exhaust pressure 15 — mfg. by 
Northern. 


THESE ARE JUST A FEW OF THE MANY VALVES OFFERED. ALL TYPES ARE AVAILABLE INCLUDING REDUCING—SENTINEL—RELIEF— 
MICROMETER — PRESSURE REGULATING — ANGLE, ETC! STEEL—600% SERVICE—SEND US YOUR REQUIREMENTS FOR QUOTATIONS 


Type C.P. — class A — capacity 7640#/hr. 


LESLIE 2'* GOVERNOR VALVES 


MOTOR OPERATED GATE VALVES 


Low Pressure — comp. geared — 38’ — mfg by Chapman Valve Co. MOTOR DATA: H.P. 18 ft. Ibs. 
440 volts 900 RPM 3 phase 60 cycle. Type: Submersible Valve Brake — Motor: Star Electric Co. 


Also available, same as listed, but 36”, 


AIR COMPRESSORS 
AND BLOWERS 


18 WIDE RANGE FORCED DRAFT 

TURBINE-DRIVEN BLOWERS 
9 R.H. — 9 L.H. — mfg by B. F. Sturtevant — 
propeller fan type — capacity 29,500 CFM/5540 
RPM/250 BHP — 8250# steam/hr. — and, 9,000 
CFM/1985 RPM/9 BHP — 690% steam/hr. — 7 
blades — static: max 35’ water — normal 21.5” 
water. Driven by Sturtevant turbine type VC-7 
— non-condensing — single stage — 256 HP — 
575# steam pressure — 154 PSIG exhaust pres- 
sure. 

2 HIGH PRESSURE AIR COMPRESSORS, 
MOTOR DRIVEN THROUGH REDUCTION GEAR 
Mfg. by Hardie Tyne — vertical reciprocating 
type — single acting — 30 cu. ft. @ 30002 
discharge pressure — 4 stage — bore 734 x 614 x 
2 31/32 x 1% — stroke 6° — 3 intercoolers — 
450 RPM. MOTOR: 75 HP —- 440/3/60 — 3550 
— frame 441 — mfg by GE — class High 

ock. 

2 LOW PRESSURE AIR COMPRESSORS 
Mfg. by Gardner-Denver — vertical tpye — 101 
CFM @ 100# discharge pressure — 2 stages — 
534 x 43%4 bore — 5” stroke — 870 RPM — 25 


MISCELLANEOUS 


BHP. MOTOR: 28.6 HP — 900 RPM (sync) — 
440/3/60 — mfg by Diehl — with Cutler-Ham- 
mer control. 


LUBE OIL COOLERS 


4 — mfg by Westinghouse. 1600 sq. ft. cooling 
surface — cylindrical straight-tube horizontal 
type. Oil capacity 590 GPM — water capacity 
1500 GPM — temp. oil inlet 150°F — outlet 
120°F —- temp. water inlet — 85°F — outlet 
90°F. Number of 5g” tubes 816 — Wall 0.049 TK 
— Cupro-Nickel. 


MAIN CONDENSERS 


Mfg. by Foster-Wheeler — 23,500 sq. ft. cooling 
surface — 40,500 GPM circulating water — total 
tubes 8,976, of cupro-nickel, as follows: (550) 
each 54” x 0.060 and (8416) each 54” x 0.049. 
Monel water boxes. 


BOILERS 
7 B&W EXPRESS TYPE 
Design pressure 6343 — operating pressure 565+ 
— temp. 850°F. Oil fired — separately fired 
superheaters. Capacity: 210,000 Ib. stcam/hr. 
Ideal for testing where large quantities of steam 
are required, giving excellent control from sepa- 
rately fired superheaters. 





— 575 steam pressure — 7502 discharge pr-_ssure. 


running torque — 45 ft. Ibs. max. starting torque — 


and 28” inch as listed, but with smaller motor 


3 GLAND EXHAUST 
CONDENSERS 


Foster-Wheeler — total capacity Ibs./hr.: 120) 
Ibs. steam and 350 Ibs. air — 155 sq. ft. — 4” 
ejector. 


LARGE DEAERATING 
FEED HEATERS 


Monel construction — spray type — capacity 
480,000 {bs./hr. — vertical condenser — sing! 
pass — heating surface 174 sq. ft. 


GE HIGH AND LOW 
PRESSURE MAIN 
PROPELLING TURBINES 


WILL SELL SEPARATELY FOR TESTING, WIND 
TUNNEL OR SIMILAR WORK. (2) High pressure 
— 24,400 HP — 12 impulse stages — 4909 RPM 
— —s pressure 540% — 825°F. (2) 
Pressure: 28,600 HP — 3913 RPM — working 
pressure 49 steam — 424°F — 2-6 stages of 
impulse. 


THE BOSTON METALS COMPANY 


313 East Baltimore Street 
Phone: ELGIN 5-5050 
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TRANSFORMERS—60 CYCLE 


Qu KVA Make Type Phase Voltages ae 
1 TCR 3 7200/6600-4160 10 
Sea Hi cm} Seeiaetersr 
Niagara Air Cooled3 - 
Penne. (Askarel) 3 12470¥/7200-240 
G.E. H Pyranol 1 4800/3820Y/120/240 
West. 2300/4600 -230/460 
Eisler OA - 
G.E. HS 
G.E. 
Amer. Abestol 
Hypersil 
Dry 
KF 
8 


MISS POWER EQUIPMENT SAYS, 
“For BIGGER SAVINGS and BETTER 
SERVICE, Get Our BARGAIN PRICES 


b 


on Guaranteed New and. Rebuilt Motors’ 


SQUIRREL CAGE MOTORS 
NEW AND GUARANTEED 


G.E. TEBB 
West. 8.8. 
220V 


8 
9 


REBUILT 
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Wagner T.E.F.0.8.8. 


CASH 
FOR YOUR 


SURPLUS 


NEW & 
USED 
Electrical 
Equipment 


© 
SEND YOUR 
LIST 
TODAY! 
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£20 


for our 


FREE CATALOG. This is a partial listing. We are continually 
sanging our stock, and can fill your requirements at any time. Send 
ree catalog. In Stock, fractional horsepower up te 500. 








m 
E atl 


are 


BE 


. Control Equipment, AC and DC Generators, MG sets and transformers. 
HONE or WIRE us COLLECT 
LARGE LINE OF SLIP RING MOTORS & CONTROLS. 


POWER 


EQUIPMENT CO. 





TRANSFORMERS 
1—300, 1—200 KVA, 3/60/4160-240 Wagners, 
ITE type HPS Outdoor Unit Substations. 
2—250 KVA, 1/60/2400-240/480 Moloney, 
OISC, type YC, W/taps. 

1—250, 4—150 & 2—100 KVA, 1/60/4160- 
120/240 Whse. Inerteen w/taps. 

3—100 KVA 1/60/4160-240/480 Packard OISC 


w. taps. 
5—25 KVA, WHSE. 1/60/2400—240/480 OISC. 
ews KVA, G.E. 1/60/2400-120/240 


CASH 


For Surplus Electrical Equipment 


BENSON-WILIMZIG, INC. 


1704 North 8th St., St. Louis 6, Mo. 
Phone GArfield 1-4290 


TURBINE: & DIESEL 
GENERATORS 


3000 KW GE CURTIS. CONDENSING. 
365% ISP. 200° FS 3/60/2300 VOLTS. 
NEW 1930. FULL AUXILIARIES. BARGAIN. 


1666 HP BUSCH SULZER DIESEL. 8 CYL. 200 
RPM. 1563 KVA WESTGHS. 3/60/2400 V. 
NEW 1938. FULL AUXILIARIES. EXCELLENT. 
REAL BARGAIN. 


Other Sizes Available 


WHISLER EQUIPMENT COMPANY 
611 Olive St. St. Louls 1, Mo. 
CHestnut 1-4474 











RD CO meme COCO DODO BOD 


ee 


Dry 

MOTOR GENERATOR SETS 

KW Make Speed DC AC 
E.M. 220 v. Syn. 
G.E. 125 2300/4160 Syn. 
West. 00 2300/4160Y Syn. 
West. 4150 Syn. 
G.E. 2300/4160Y SR 
G.E. 440 Syn. 

West. 2300/4160Y 
ENGINE GENERATOR SETS 
1—Hercules Gas HXE 62.5 KVA Westghe 3/60/480 

—1200 


1—Wisconsin Gas (Air) PE-99 7.5 KVA Master 1 or 
3/120—2200 r.p.m. 


SLIP RING MOTORS 
Make Speed Type Volts 
West. 220/440 
G.E. MT 220 


MT 2200 
.E. 1200 M569Z 2300/4160Y 
D.C. MOTORS—230 VOLTS 
Qu HP Make Speed 
1 Star 1200 
1 92 West. 425/1000 
1 350 G.E. 1200 
SQUIRREL CAGE MOTORS, 3 PHASE, 60 CYC. 


1—275 HP, 1180 RPM G.E. Type KT 559BS 2200V 

2—200 HP, 1790 RPM, G.E. Elec. KF, TEFC, 2300V 

1—150 HP—1130 RPM. West. CS—2300V. Linestart 
B.B 


1—150 HP, 690 RPM, G.E. KT 562—440 V. 
MOTORS—SYNCHRONOUS—3 ph. 60 cy. 

100 HP 900 RPM G.E. Fom BL 2200 V. 

125 HP 600 RPM G.E. Type TS 2200 V. 


150 HP 1800 RPM G.E. Type TS 220 V. 

325 HP 900 RPM West—2300 V. 

300 HP 720 RPM Elec. Machinery t.e.f.c. 2300 V. 
400 HP 450 RPM Westinghouse Type HR 440 V. 


Pp Merce 














GUARANTEED 


SQUIRREL CAGE 


MOTORS 
8 phase, 60 cycle, 220 or 440 volts 
(*2300 volts or higher) 1000 
H.P. MAKE TYPE SPEED 750 
1250 *Al.-Ch. ANX 3600 
West. cs 720 
*G.E. K -63455 1200 
*G.E. K -63455 1200 
*G.E. {-18-E 900 
*G6.E. KT-559-A 1800 
300 *G.E. K6344 1200 
*W (TE) CS-81205 1800 125 
250 *G.E. KT-509-8 1800 125 
*West. 1800 00 
Brook $2 1200 100 
6.2. 3 60 
200 *G.E. - 1 
West. - 1 
. 
G.E. 720 
*Al.-Ch. 72 
“West. 
200 Al.-Ch. 
i580) (Cr-Wh. 
150 Al.-Ch. AN 30-F 
150 West. CSP-5815 





a 
WRITE FOR \ 


CURRENT 
STOCK LIST 


1320 W. CERMAK RD. e 





“*REBUILT'' 


M.G. SETS 
Kilowatt Make 


Brook 7 : 1200 HUNDREDS OF BARGAINS 


MOTORS, GENERATORS, 
CONTROL, HOISTS, i fe 1800 
COMPRESSORS, ETC. +3 4 


} CHICAGO Slectuc 


CHICAGO 8, ILL. e 


POWER EQUIPMENT 
SLIP RING 


Velts rot MOTORS 
3 phase, 60 cycle, 220 or 440 volts 
(*2300 volts or higher) 
H.P. MAKE TYPE SPEED 
2500 *G.E. MT (Mill Type) 257 
1100 *G.E. wT 720 
1000 *G.E. M-575-S 
1000 *West. CW 
M-6345-S 
M-6345 
MTP-565 
. ARYW 
SR-70-R 
. ARY-626 
1-M-I7A 
1-M 


220/440 
220/440 





5 
1200 


ALL TYPES 
OF EQUIPMENT 
IN STOCK 


PHONE: CANAL 6-3900 








COMPLETELY PORTABLE 
G.M. 150 KW A.C. 


DIESEL GENERATOR SETS 


SELF - CONTAINED PACKAGE UNITS 
WITH BUILT-IN SWITCHGEAR AND 
RADIATOR, MOUNTED ON OIL FIELD 


ENGINE: GM 110—6 cyl. GENERATOR: Delco 
150 KW—187.5 KVA—208/240/416/480 volts 3 
phase 60 cycle. 520/452/260/226 amps. Excita- 
tion 125 volts DC. Units are completely hooded, 
on oil eld skids, with tanks in base. With radi- 
ator & panel board. Just plug in for any of 
the above voltages. No piping or heat exchang- 
ers to hook up. Ideal for oil field use, marine 
construction, offshore drilling rigs, dredges, 
standby generators, etc. 


THE BOSTON METALS CO. 


313 E. Baltimore $t.—Baltimore 2, Md. 
ELGIN 5-5050 — LEXINGTON 9-1900 
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SEARCHLIGHT SECTION 


400 Ib. Pressure 750° 
G.E. Turbine Generator 


Condensing - Automatic 
Extraction 


2500 KW @ 70% P.F. 
Condensing 28” Vacuum 


Automatic Extraction 
25 PSIG 


Surface Condenser and 
Auxiliaries 


Switchboard complete 
New 1949 


IMMEDIATELY AV AILABLE A COMPLETE LINE OF BOILERS AND DIESEL ENGINES ALSO IN STOCK 


Any Additional Date Desired will be Cheerfully Furnished 


Coble Addves, CHARLES WEAVER, INC. 


CHASWEAVER | 19701 JAMES COUZENS HIGHWAY 
| DETROIT 35, MICHIGAN 








For olalolals. 


BRoadway 3-1900 





FOR SALE 
DUAL FUEL & DIESEL 


WE'RE IN LINE FOR ‘59 


ENGINE GENERATOR UNITS 


1250 KVA Worthington supercharged dual fuel 
ore generator unit 2400/600/480 volts 


PM 
New 1951 — Excellent condition 
1250 KVA (2) Worthington supercharged diesel 
engine generator units 3 phase 60 cycle 
2400/600/480 volts 360 RPM 
New 1949 — Excellent condition 
1050 KVA Nordbery supercharged diesel engine 
generates uni 3 phase 60 cycle 2400 volts 
New 1947 — Excellent condition 
The above units are still installed and can be 
shown in operation. 


INTERNATIONAL POWER MACHINERY CO. 
1612 Union Commerce Building — MAin 1-9514 
Cleveland 14, Ohio 











POWER EQUIPMENT 


300 KW G.E. Non-C Turbo Generator 
3/60/480—150% 5-10% BP 3600 RPM 


2000 KW GE N.C. Ext. Turbo-Gen. 
480V, 600% 650° 150% Ext 30% B.P. 


3000 KW GE Condensing Turbo-Gen 
2400/4150V, 400%, 725°, 3600 RPM 


700 KW GM 12-567 Diesel Units (4) 3 
phase, 60 cycle, 430/24000V. 
BREW, WOLTMAN & CO., INC. 
50 Church Street, New York 7, N. Y. 








GAS & DIESEL GENERATORS 


11—1250 KVA Natural Gas Engine Sets 3/60/ 
2400/4160 with switch gear 
(can be seen running) 
1—625 KVA Clark RA-8 Gas Engine 3/60/2400 
1—500 KW Cooper Bessemer Model JS 6 cyl- 
inder Diesel 3/60/2400 


3—1296 HP B&W Steel Headers 
275 PSI Gas/Oil Fire 
1—75000#/hr 650 PS! S50°F Oil Fired C.E. 
1—25000#/hr 450 PSI 738°F ae aaa 
1—200 HP 160 PS! Keeler, Stoker Fired 
12—NEW UNASSEMBLED B&W, F.W., C.E. 
with Superheater, Economizer, Scot. Blow- 
ers, Oil Burners, Steel Encased — Rated: 
122,500#/hr, 565 PSI 850°F 
44,500#/hr, 450 PSI, 735°F 
35,0003/hr, 285 PSI, 577°F 


TRANSFORMERS 


1—6000 KVA Sub-Station 2 ealeese 4160 
2—1500 ey ; phase, 34,500-460 G.E. 

3— 500 KVA 66000-460 Single phase 

3— 75 KVA 4600 115/230 Single phase 
2— 50 KVA 440-120/240 Single phase 


PUMPS 


20000 GPM @ 60’—400 HP motor (2) 
2600 GPM @ 173’—200 HP Vertical 
1500 GPM @ 150’—125 HP Vertical 
680 GPM @ 150’— 40 HP Vertical 
8” Morris DREDGE Pump with 75 HP motor 
1350 CFM Nash #7 VACUUM 


HEAT «POWER 


TURBO GENERATORS 


2—12,500 KW 275 PSI 610°F Condensing 

1—2500 KVA Auto Extract Non Cond. 600 PSI, 
650°F; 160 PSI Extract; P+’ BP, 3/60/480 

1—1875 KVA Condensin PS! 700°F with 
Surface Condenser 3960/2300 

1—500 KW Condensing 200 PS! A.C. or D.C. 

1—500 KW G.E. Non id. 265 PSI, 0-10 BP 


MOTORS 


400 HP West. Type CW 720 Slip Ring 440V 
200 HP G.E. 18 fone My ay Hollow Shaft 
150 HP G.E. 900 T 

be HP West. Type row ‘i300 Slip Ring 440V 

25 HP G.E. 1800 XP Vertical Hollow Shaft 

"3 HP West. Type CW 1800 Slip Ring 440V (2) 

50 HP G.E. 1800/900 X.P. 440V (2) 

50 HP Allis Chalmers 1800, 440V 


MISCELLANEOUS 


40 Ton OET Crane, 10 Ton Aux.; 47’ Span; 75’ 
Lift; Cab Operated 

Marley 3-24E-1 Cooling Tower 20,000 GPM 

500 KW 120/240 1200 RPM West. Generator 

600 Amp G.E. FKO227-50 Oil Breakers (2) 

Worthington Deaerating Heater 35 'y ile 

Elliott Deaerating Heater 170 0007¢/h 

50,000 gal. Water Tower 100° — 

16,000 sq. ft. West. Surface Condensers pron 


C0), POWER EQUIP. DIV. 


60 East 42nd St., New York 17, N. Y. 
Inc. 310 Thompson Bldg., Tulsa 3, Okla. 
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SEARCHLIGHT SECTION 





FROM AIRCRAFT CARRIER 
“ENTERPRISE” 


[4] 1000 KW 
GEARED 
TURBO-GENERATORS 


For Condensing 
or Non-Condensing 


1000 KW TURBO-GENERATOR 
COMPLETE WITH CONDENSERS 
CIRCULATING PUMPS 
CONDENSATE PUMPS 
AND SWITCH GEAR 


GENERATOR: 1000 KW—type ATB-2—G.E.— 
om H.L.—1250 KVA—3/60/450—1605 amps—3600 

M—0.8 P.F.—field amps 87—typical serial No. 
yse20e——with 120 volt 11KW DC exciter—com- 
pound wound. 


STEAM TURBINE: 1000 KW G.E.—type FSN- 
4R-FN30-85TG—rated 7964 RPM—exhaust | Ib. 
beolute when » owen 





REDUCTION GEAR: S-118—form A—RPM 7964/ 
3600. 


TURBINE STEAM PRESSURE: 3875 Ibs—i75°F 
superheat-exhaust pressure {| Ib. absolute when 
ya rtgia Can be used condensing or non-con- 
densing. 


BUILT AS MARINE UNITS USING FINEST MA- 
TERIALS. DRIP - PROOF CONSTRUCTION. 
UNITS ARE 16’ LONG—7’814" WIDE. 
MOUNTED ON PRE-FAB SUB-BASE. 


OPERATING 
CONDITIONS 


. The turbines are designed for normal opera- 
tion condensing at 375 Ib per sq in gauge, 
175°F superheat steam at throttle, and | Ib. 
per sq. in. absolute at the turbine exhaust 
flange. 

. The turbines will operate successfully eondens- 
ing at 375 tb. per sq. in gauge, O°F super- 
heat at throttle, and { ib. per sq. In. absolute 
back pressure at the turbine exhaust flange. 

. The units have an overload capacity of 25% 
(1250 KW, 0.80 p-f) for = hours with normal 
main and exhaust pressure 

He units have an meriad capacity of 50% 
1500 KW, 0.80 p-f) five minutes with 
formal main and fh pressures. 

. The units will deliver normal output (1000 
KW, 0.80 p-f) with main pressure 20% below 
normal and with a back pressure of 2 Ib. per 
sq. In. absolute at the turbine exhaust flange. 

. The turbines will operate successfully with a 
maximum main pressure of 459 Ib. per sq., In. 
ow and with a maximum superheat of 200° F 
at the throttle. 

- The turbines will develop 500 KW with 375 
Ib. per sq. in. gauge, 175°F superheat steam 
at throttle, and 29 Ib. per sq. in. ag back 
pressure at the turbine Cchanet flange. 

. The turbines will operate successfully ‘when ex- 
tracting steam from the second-stage shell of 
he Ine. An automatic pressure regulating 
valve and a non-return valve should be Installed 
in the extraction line to hold the extraction 
steam at approximately 10 Ib. gauge and to pre- 
vent a return flow of steam to the turbine. 

. The turbines will operate successfully with full 
steam flow to atmosphere. 

. The units will cover the entire range of ¢ 
ditions as listed above under automatic centre! 
of the speed governor. 

. The steam flow to the throttle is guaranteed not 
to exceed the amounts listed in Part V for the 
iven loads when operating with steam at 375 
b. per sq. in. gauge at throttle, {75°F super- 
heat, and | Ib. per sq. in. absolute at the tur- 
bine exhaust flange. The guaranteed steam 
flows Include the -necessary steam for sealing 
the packing glands, and Includes the electrical 
losses for the exciter fields and rheostats. 


THE BOSTON METALS CoO. 
313 E. Baltimore St. Baltimore 2, Md. 
ELGIN 5-5050 LEXINGTON 9-1900 





O'BRIEN MACHINERY CO. 


WE OWN AND OFFER 
FROM OUR PHILADELPHIA SHOPS 


MOTOR GENERATOR SETS 
500 K.W. West. 125/250V. 900 RPM—720 H.P. 
West. Syn. Mtr. 3/60/480 V. 
250 K.W. GE—MPC—250 V.—i200 RPM—400 
H.P. Syn. 3/60/480 
150 K.W. West. 250 V. DC 1200 RPM. 225 H.P. 
West. Syn. 3/60/480/2300/4160 V. 


100 K.W. Star B. Brg. 250 V. 1800 RPM—150 
H.P. Syn. Mtr. 3/60/220/440 


TRANSFORMERS—OISC—1 PHASE 


3—750 KVA West. 33000-2300 
3—667 KVA G.E. 13200-2300 
8—500 KVA G.E. 13200-2300 
6—250 KVA G.E. 2400-240/480 
3—200 KVA Wagner 2400-240/480 


BOILERS 


i—200 H.P. Titusville—tron Fireman Automatic 
Scotch Package 150 psi—Hy Oil—Brand New 
—Immed. Shipment. 


AIR COMPRESSORS 


“a S F.M. Ing. Rand XHE 31'/x31'/2xI4, 
30 600 H.P. E.M. Syn. 3/60 2300/300 
RPM “Cio 


i—1100 f Ing. Rand XPV, I8xlixi4 Steam 
Drive Cia) 100 psi 


i—515 C.F.M. Ing. Rand 90 Model 40 125 psi. 
V-Belted 100 H.P. 3/60/220/440 Motor on Base 


GENERATOR SETS 
1—375 KVA—G.M. 8-268—3/60/480 1200 RPM— 
Diesel 


3—300 K.W. G.E.—Steam Turbo—3/60/450 3600 
RPM 400 psi. Condensing 


1—250 KVA G.M. Twin 6-71 Diesel Rad. Cooled 
3/60/480—1953 


i—156 KVA Cummins Diesel 3/60/240 Rad. Cooled 
—New 1956—Never Used 


i—1!25 KVA Cummins Diesel 3/60/240 Rad. Cooled 
—New 1956—Unused 


!—75 KVA Hercules Diesel 3/60/240/480 


THE Q’BRIEN MACHINERY Co. 


PHILADELPHIA’S LEADING 
MACHINERY DEALERS & EXPORTERS 
1915 W. CLEARFIELD ST. 

Phila, 32, Pa. ~ BA 8-1480 


B ‘@) | L E 4 $ p+ 


# Steam /hr. PSI 
122,500 565 
121,650 565 
60,000 435 
74,000 280 500 
55,000 240 — 
DF Double Furnace, SF Single Furnace (illus- 
trated), bent water tube boilers w/econ- 
omizers and superheaters, B & W’‘s and 
Foster Wheelers. 
H Header type, straight tube, B & W. 
A 3 drum, single furnace, Wickes. 


Polnik-Loconti Industrial Supply, 
Inc. 
315 Oriskany St., Yorkville, N.Y 
Utica, N. Y. Ph. RE 6-4621, RE 2-4513 








2 IDENTICAL CROCKER WHEELER 


MOTOR GENERATOR SETS 


EXCELLENT CONDITION 
Size 81 H Type : Size 251-S -6 
ccD Direct 4,600 Volts 
150 KW Connected 1,200 RPM 
1,200 RPM To 225 KVA 
250 Volts 28.2 Amps 


ATTRACTIVELY PRICED 
PORT TOLEDO STEEL CO. 


310 Sylvania Ave. Toledo 12, Ohio 
GReenwood 9-5357 








FOR SALE 
14 NEW TURBINES 


4 horizontal, 10 vertical, Westinghouse 
Driving forced draft blowers—capacities ran 
ing from 39000 te 56000 CFM and 16” te 24” 
pressure, | Steam pressures 360 te 575#, back 
pressure 10%. * 


will sell turbines separately if desired. 
Price reasonable. 


Also—1—250 KW>GE turbe generater unit, 3 
phase, 60 cycle, 440. volt. Used one year. 


G. M. De ROSE 
2457 WOODWARD AVE. 


706 DONOVAN BLDG. 
DETROIT 1, MICH. 


Complete Switchboard Design and Construction 
for AUTOMATIC or MANUAL 
DIESEL and GAS GENERATOR UNITS 
USED & REBUILT EQUIPMENT 
DIESEL SALES SERVICE & RENTAL 
UNIVERSAL POWER ENGINEERING CO. 
382 Wayne treet Jersey City, N. J. 
Tel: DElaware 2-8300 











BOILERS 


HI-PRESSURE 
Complete stock from 10-2,000 h.p. 
Nation’s largest inventory, New & Used 


WABASH POWER EQUIPMENT CO. 
9750 Skokie Bivd., Chicago (Skokie) Hl. OR 3-8118 














¥ 


a 
*BOILERS 
4—Keeler 200 HP, 160 psi, water-tube, w/acc. 


COAL PULVERIZERS 


1—Babcock & Wilcox #32E, 75 HP 
1—Raymond 6-roll mill, "66" dia., 200 HP 
3—Robinson «#13 Sawtooth Crushers, 15 HP 


COAL HANDLING CONVEYORS 


4500’—16", & 24” all-steel trough rubber belt 
conveyor, complete units 
150’-48” wide apron feeders 


WRITE FOR DETAILS 
PERRY EQUIPMENT CORP. 
1422 N. 6th St., Philadelphia 22, Pa. 
Phone: POplar 3-3505 





300 HP Oil Scotch Marine Boflér 
525/600/1200 HP Sectional Header Boilers 
125 HP, 150% Pressure Portable Boiler 
1650’ of 28” Belt Conveyor—complete 

#25’ Gas Dryer with controls, blower 

3 & 30 W Mtr. Gen. Sets 125 to 220/440 V. 
100 & 150 HP 25 Cycle Motors—Cheap 

125 HP, 900 RPM Mtrs. Also 1 to 600 HP. 


H. & P., 6719 Etzel, St. Louis 14, Mo. 














IN CANADA 


Surplus boilers of all kinds also generating 
equipment. 
*C. R. CAMPBELL & CO. LTD. 
3077 Bathurst St., Toronto 19 
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ELECTRICAL 
POWER EQUIPMENT 
A. C. MOTORS—3 ph. 60 Cy. 


SLIP RING 


Volts Speed 
4800/2400 


MT-424Y 
SIZE-290 


Whse. 


SQUIRREL CAGE 
S E. KT-573 
G.E. FT -559AY 
Whse CS8-1115 
y CS-1216 
x 2300 
cs 6600/4000 
K -6344Z 440 
CS-1002 2300 600 
CS-963H 2300 1175/878 
KT-557 440 1800 
CS-855S 220/440 1750 
SYNCHRONOUS 
2240/6600 600 


.E. ATI 

.E. TS-6438P 2300/4000 360 
-E. ATI 2300 3600 
.E. TS 
s 


ete 


2300 900 


ETS—3 PH. 60 CY. 


K.W. Make 
2100/1750 G.E. 2300/4600 
2000 G.E, 514 66 2300/4600 
1500 G.E. 7: 
G.E. 
West. 
G.E. 
G.E. 
G 900 


G 900 

G.E. = 

West. 220/440 
El. Mhy 1200 250 2300/4600 
Whse. 1200 600 2300 


TURBO GENERATORS 


Dese 
175/200# Cond. ‘490/280 ¥ 
150# no Cond 2400 
400% surface poe A 2400/ 
4150 volts. 


TRANSFORMERS 


Se. KVA ag Type PH. 
3333 6. OISC 
1000 .E. OIsc 1 
750 .E PYR. 1 5 
500 a OISC 1 13200x6600 
333 .E. oIsc 1 —, 0¥22400/ 


1 1160/7200¥x240/480 


FREQUENCY CHANGER SETS 


KW Freq. Voltag 

.E, 60/25/60 13200/18200 
5000 ‘ 60/50/60 11000/6600 
2500 .E. 25 cy/62.5 2300/2300 


Q 
2 
1 
1 
1 
1 
1 
2 
1 
1 
1 
1 
1 
1 


Voltages 
1 ———- 
1 BC 


100 M. OISC 


RE-NU-BILT BY 


BELYEA COMPANY, INC. 


43 Howell St., Jersey City 6, N. J. 
OLDFIELD 3-3334 











COMPRESSORS 1959 
WORLD'S BEST REBUILTS 
1500 psi 9x8 Norwalk TDS3T 
125 psi 6x7 Ing. ESI 
100 psi 7x7 Ing. ES-1 
3500 psi 12x10 Norwalk TRS4T 
120-500 psi 7! 2xl3 7 St Booster 
300 psi 9-41/4x9 CP 1 
100 psi 9x9 Worth, a B. Ing. ES 
500 psi 10-44 
1500 psi 10! SMe 3! axis Ing, ES3 
100 psi (2xtt Ing. 
100 psi 15- OVaxte Ing. XRE 3-60-4160 
100 psi 14x13 Ing ES Penn 3AT 
100 psi 15-9Y%4x1t2 Ing. XRB 
125 psi 13%- 8x7 CP YCE 
125 psi 14%-9x7 Ing XLE 
110 psi 18-tix!2 CP-OCE 
7950 CFM 200 psi 33-1734x27 IR PRE2 4C 1750 
HP 3-60-2300 
AMERICAN AIR COMPRESSOR CORP. 
Dell Ave. & 47th St. North Bergen, N. J. 
UNion 5-4848 


22888 
22000 
n 


AANA 
FESS EEE ET SF FT 





oO) = B >i @) 34 


WITH WAGNER 


& a CYCLE 


M4 oo 
Slinring 
G.E Synch. 
Elliott (2) Sq. Cage 2300 
Whse Sq. Cage 2300/440 
Allis Ch. Slipring 2300/440 
El. Machy Synch. 2200/4000 
Whse. (2) Synch. 2200 
Whase. Sq. Cage 
Marathon (2) Sq. Cage 
3.E. Slipring 
Br. Boveri b.b. Sq. Cage 
G.E. Sq. Cage 
G.E. Slipring 440 
Allis Ch. Slipring 2200/4000 
.E. 220/440 
G.E. 2200/440 
G.B. (2) Synch. 2200/440 
Whee. 2300 
Whase. 440 
2200/440 
Gen. Elec. 7 440 
G.E. " 2200 
Whse. % 2300 
G.EB. Ss 440 
L.A, TEFC Sa. 440 
G.E. 


Reliance b.b 
Allis Ch. 
Allis Ch. 
Whee. 


2200.440 
Slipring 220/440 
Sq. Cage 2300 
Sq. Cage 220/440 
Synch. 220/440 
Sq. Cage 
Sq. Cage 
Sq. Cage 
Sq. Cage 220/440 


_B. C. GENERATORS 


Type 
RC 
re 184 


cD 
cD- 123 125/2 
SK-123L 
D 


Reliance b.b 262-T 


Reliance b.b 230-T 2: 1200 


SEARCHLIGHT SECTION 


Thousands of new and 
“Certified Rebsilt” 
Motors & Generaters 

in stock—up to 
1000 H.P. 
OUR 53rd YEAR 


D. C. MOTORS 

Mfr. Volts Speed 
Cr. Wh. - 230 1150 
G.E. (3 230 1150 
Whse. < 250 4 287/575 
Whase. : 230 
Whse. § 230 
= E. b.b. dyn 250 

1.E 230 4«=6.575/1150 
Biltott b.b. T.E. H-FE 230 1150 
Whase. s 4 230 850 
Whse. (4) 8 230 «= 5000/1500 
G.E. TEFC b.b -138 230 1150 
Century N- 230 1150/1750 
G.E. RF- 230 
Whse. b.b. (2) SK- 230 
Whse. (2) SK-15 230 «=©—©300/1200 


MOTOR- GENERATOR SETS 
Input V Output V 
ame Ch. 440 AC 250 DC 
Whse. (2) 2200/440 AC 
Gen. Elec.* 229/440 AC 
Gen. Elec.* 2300/4000 AC 
Gen. Elec. 220/440 AC 
Star b.b 220/440 AC 
G.E. 200/440 AC 
Allis Ch 220/440 AC 
G.E. b.b, 220/440 AC 
Ideal 220/440 AC 


MO nroe 6-7409 


1435S W. RANDOLPH ST 
CHICAGO 7, ILLINOIS 








1965 East Sixth St., Cleveland 14, Ohio 


FOR SALE— EXCEPTIONAL BARGAINS 
Diesel Generator Units, 200 KW-1500 KW — Turbo Generators, 500 KW-10,000 KW 
Motor Generator Sets—Rotary Converters—Synchronous Condensers— 
Frequency Changers—Transformers—Pumps, Boilers, complete powerplant installations 


UTILITIES MACHINERY CORPORATION 


PHONES: CHerry 1-0210 & CH 1-4070 








SLIP _—, MOTORS 3-Ph., 
Make 
400072800 


2300 
4000/2300 
4000/2300 
2300 

440 


440 
pone /2300 


2300 
22 2200/440 
220/440 
125 2300 


AC GENERATORS or SYN MOTORS, 60 

H.P. Volts Make 

400 2200/440 G.E. 

300 2300/4000 G.E 

300 2200/440 G.E. 

200 2300/440 Whse. 

150 440/220 Whse. 

150 440/220 G.E 

125 440/220 Whse 

SQUIRREL CAGE MOTORS 

2200/4000 Elliott ‘ 
2300/4000 E E 3600 
2300/440 iE E-K 1200 
2300 E 3600 
2300/4000 A on 1800 
2300/400 1.E .T 600 


.e. CT 1800 

3200 , a TEFC 3800 
440/220 c 
2200/440 

440 
2200 

440/220 
2200/440 
2200/440 
— 

2200/440 
= 


75(2) 440 





440/220 E 1800 
00 





37 Years Dependable Service 


CIRCUIT BREAKERS, 3 Pole 
6000 Amp., Whse., 600 V., Air, New 
2000 Amp., R-Smith 600 Vv Air, New 
1600 Amp., DA-50, Whse., 600 V., Air 
600 Amp., R. Smith, 7.5 KV, Sol. oper 
100 Amp., R. Smith 7.5 KV, outdoor, New 


D. C. MOTORS 
H.P Volts 
200 230 
9 30 
230 
0 iE > 500/1500 
ates eae SETS 
nput Motor Output V., 
Type c 
Syn 
Sq. Ca 
Sq. Ca. 
2200/440 Syn. 
440/220 Sq. Ca. 
2200/440 Sq. Ca. 
TRANSFORMERS 60 Cy. 
Al. Ch., 2400/ 4160Y—600 cee. 3 ph 
ya, G.E., 13800—2300 V 
, G.E., 2400-240/480 V. 
, American , 2400—240/120 V. 
a, Al. Ch., 13,800—240/480 V 
, Al. Ch., 6900—220 V.. 3 ph 
, G.EB., 2000 =-128/300 V., Pyr. 
, Mol., 13,800—2300 V 
, G.E.. 13,800—480 V. 
, Al. Ch., 2400—220 V. 
” 440-220 V., dry New 
13,200—2300 V 
sien aeats 240/480 V., Dry 


100 kva, 400—12 Pyr. 
GASOLINE_ENGINE. GENERATOR SETS 
,—35 kva, 900 R, 220 V, 3 ph. conn. LeRoi, 6 cyl. 
i—31 kva, 1800 rpm, 240/480 V., 3 ph., Ford. 6 cy. 
only partial listing 


stepHEN HALL 2 co. 


HARRY J. RICE, Pres. 
625 ADAMS ST., HOBOKEN 2, N. J. 
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Carpenter Steel Co., 
Alloy Tube Div. 


Catawissa Valve & Fittings Co. 
Centrifix Corp. 

Chase Brass & Copper Co. 
Chemical & Materials Corp. 
Chemtrol 

Chesterton Co., A. W. 

Clarage Fan Co. 
Cleaver-Brooks Co., Boiler Div. 
Cochrane Corporation 

Coen Company 
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Combustion Engineering, Inc. 
Condenser Service & Engrg. Co. 
Cooper-Bessemer Corp. 
Copes-Vulcan Div., 

Blaw-Knox Company 
Coppus Engineering Corp. 
Corning Glass Works 
Crane Company 
Crawford Fitting Co. 


Deady Chemical Co. 

Dearborn Chemical Co. 

DeLaval Steam Turbine Co. 

Detroit Controls Div. of Amer. Standard 
Detroit Stoker Co. 

Diamond Power Specialty Corp. 
Dodge Mfg. Corp. 

Dow Chemical Co. 

Dow Corning Corp. 

Dowell 

Dustex Corp. 


Eagle-Picher Co. 

Edward Valves, Inc. 

Electric Machinery Mfg. Co. 
Elgin Softener Corp. 

Elliott Company 

Elliott Company—Lagonda Plant 
Elliott Company—Roto Plant 


Emhart Mfg. “nwnd 
Maxim Div. 


Engineer Company 
Erie City Iron Works 


F 


Fairbanks Company 


Fibreboard Paper Products Corp. 
Pabco Ind. Insulations Div. 


Fisher Governor Co. . 
Flexitallic Gasket Co. 

Fly Ash Arrestor Corp. 
Foster Company, Benjamin 
Foster Wheeler Corp. 
Foxboro Company 

Frick Company 

Fuller Company 


G 


Garlock Packing Company 
General Controls Corp. 
Goulds Pumps, Inc. 

Green Fuel Economizer Co. 
Grinnell Company 
Griscom-Russell Co. 


H 


Hagan Chemical & Controls, Inc. 
Hall Laboratories 

Hamon, Inc. . : 
Harbison-Walker Refencteries Co. 
Hartman-Walsh 

Heyl & Patterson, Inc. 
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105 
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I-T-E Circuit Breaker Co. 
Switchgear Div. . : 


Illinois Water Treatment Co. 
Infilco Inc. ‘ 
Ingersoll-Rand Co. x 
International Boiler Works Co. 
International Nickel Co., Inc. 


International Register Co. 
Instrument Div. 


Iron Fireman Mfg. Co. 


J 


Jenkins Bros. 

Jerguson Gage & Valve Co. 
Johns-Manville 

Johnson Service Co. : 
Jones & Laughlin Steel Corp. 


K 


Kato Engineering Co. 

Keasbey & Mattison Co. 

Keeler Co., E. . : 

Kennedy Valve Mfg. Co. Re ; 
Kennedy Van Saun Mfg. & Engrg. Corp. 
Kerrigan Iron Works, Inc. .. 

Kieley & Mueller, Inc. 

Kinney Engineers, Inc., S. P. 

Kirk & Blum Mfg. Co. .. 

Klipfel Valves, Inc. 


Koppers Co., Inc. 
Aeromaster Fan Dept. 

Koppers Co., Inc. 
Coupling Dept. 


Koppers Co., Inc 
Electrostatic "Wussiaibeness 


L 


Laclede Stoker Co. .... 
Ladish Company 

Leslie Company 
Limitorque Corp. 
Link-Belt Company 
Liquidometer Corp. 
Lunkenheimer Co. 


Manning, Maxwell & Moore, Inc. 
Marley Company 

Marsh Instrument Co, 

Maryland Shipbuilding & Depdeck Co. 
McDonnell & Miller, Inc. 
McGraw-Hill Book Co. ; 
MecNally-Pittsburg Mfg. Corp. 
Mercoid Company Ss 

Midwest Piping Co., Inc. 
Minneapolis-Honeywell 


Morton Salt Co. 
Industrial Div. 


Murray Iron Works Co. 
Murray Mfg. Co., D. J. 


National Airoil Burner Co., Inc. 
National Aluminate Corp. 
National Conveyors Co., Inc. 
National Electric Coil 
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a aye Tube 
Div. of U.S. Steel 


Niagara Blower Co. 
Nicholson & Co., W. H. .. 
Nordberg Mfg. Co. . 
Norfolk & Western Railway 
Nuclear Products Co. 


.e] 


Ohio Brass Company 
Orr & Sembower, Inc. 


Panellit, Inc. 
Patterson-Kelley Co. 


Peerless Pump Div., 
Food Machy. & Chemical Corp. 


Pfaudler Permutit, Inc. 


Phelps-Dodge Copper Products Corp. 


Philadelphia Gear Corp. 
Phoenix Mfg. Co. eens 
Pioneer Service & Engineering Co. 
Pipe Fabrication Institute 
Pittsburgh Piping & Equipment Co. 
Porter Co., Inc., H. K. 

Forge & Fittings Div. 
Powell Co., Wm. 
Pratt Co., Henry 
Pritchard & Co., J. F. 


R-P & C Valve Div., 
Amer. Chain & Cable Co., Inc 


Raybestos-Manhattan, Inc. 
Manhattan Rubber Div. 


Raybestos-Manhattan, Inc. 
Packing Div. 


Reliance Gauge Column Co. 
Republic Flow Meters Co. 


Republic Steel Corp., 
Steel & Tubes Div. 


Research-Cottrell, Inc. 

Ridge Tool Company 

Riley Stoker Corporation 

Robertshaw-Fulton Controls Co. 
Aeronautical & Instrument Div. 

Rohm & Haas Co. 


Ss 


Sarco Company, Inc. 

Schaub Engrg. Co., Fred H. 
Schoonmaker Co., Inc., A G. 
Scovill Mfg. Co. 

Sheraton Corp. of America 
Smith Corp., A. O. 

Socony Mobil Oil Co. 
Sparkler Mfg. Co. 

Spence Engrg. Co. 

Standard Oil Co. of Indiana 
Stephens-Adamson Mfg. Co. 
Stickle Steam Specialties Co. 
Stow Mfg. Co. 

Superior Combustion Industries, Inc. 


T 


Taylor Instrument Companies 
Terry Steam Turbine Co. 


98 

* 

176, 194 
153 

* 

132 
34-35 
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113 
175 
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This index is a service to readers. 


Every effort is made to maintain its accuracy, but POWER can- 


not assume responsibility for errors or omissions. When a star appears after the name, the adver- 
tisement does not appear in this issue but appeared in an issue within the previous three months. 


Texas Company .. 


Titusville Iron Works Co. 
Div. of Struthers-Wells 


Tube-Turns Division of Chemetron Corp. 


Union Asbestos & Rubber Co. 
Union Iron Works 

United States Gauge 

United States Motors Corp. 


Universal Atlas Cement 
Div. of U. S. Steel 


v 


Viking Pump Co. ... * 
Virginia Gear & Sechine Corp. 54 
Vogt Machine Co., Henry Third Cover 


Ww 


W-K-M Division 
ACF Industries, Inc. 


Wallace & Tiernan, Inc. 
Walworth Company 

Warren Pumps, Inc. 

Western Chemical Co. 
Western Precipitation Corp. 
Westinghouse Electric Corp. 


Westinghouse Electric om 
Sturtevant Div. 


Wheeler Mfg. Co., C. H. 
Where to Buy 

Whiton Machine Company 
Wickes Boiler Co. 
Wiedeke Co., Gustav 


Wolverine Tube 
Div of Calumet & Hecla, Inc. 


Worthington Corp. . Back Cover 


Y 


Yarnall-Waring Company 14-15, 89, 140 


y 4 


Zallea Brothers 
Ziegler Co., G. 8. 





Professional Services ... 





CLASSIFIED ADVERTISING 


F. J. Eberle, Business Mgr. 


EMPLOYMENT OPPORTUNITIES 230 


EQUIPMENT 
(Used or Surplus New) 


For Sale 230-235 


WANTED 
Equipment 


ADVERTISERS INDEX 

Ajax Electric Motor Co. 

Allied Electric & Machinery Co. 
American Air Compressor Corp. 
Arg Chemical Machinery 


Belyea Co., Ine. 
Bernson-Wilimzig, Inc. 
Boston Metals Co., The 
Brew-Woltman & Co., Inc. 


Campbell & Co., Ltd. C. R. 
Carson, John F. 

Chicago Electric Co. 

Coeval Ine. 


DeRose, G. M 


Ebasco Services Inc. 


H & P Machinery Co. 
Hall & Co., Stephen 
Heat & Power Co., Inc. 
Heller, Albert 
Hemphill & Co., J. L. 
Hewitt-Robins Inc. 


International Power Machinery Co. 
Joyce, J. F. 

Midwest Boiler & Turbine Co. 
O’Brien Machinery Co. 


Pelnik-Loconti Industral Supply Co. 
Perry Equipment Corp. 

Port Toledo Steel Co 

Power Equipment Co. 


Universal Power & Engineering Co. 
Utilities Machinery Corp. 


Wabash Power Equipment Co. 
Wagner Co., Arthur 
Weaver, Inc. Charles 

Whisler Equipment Co. 
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6 Ljungstroms go to work for the city of Memphis 
...and so does lifetime Air Preheater service 


The City of Memphis Light, Gas and 
Water Division has just installed three 
boilers served by six Ljungstrom pre- 
heaters. Why Ljungstrom preheaters? 
One reason is service. Air Preheater 
engineers don’t just wait for a call. 
They regularly inspect and help main- 
tain Ljungstroms through the life of 
each unit. 

What’s more, Air Preheater pro- 
vides rapid factory service in an emer- 
gency. Here’s an example. A customer 
phoned on a Friday morning for a 


replacement trunnion—a major inte- 
gral part of the preheaters. His 
Ljungstrom was 17 years old, which 
meant that a new trunnion had to be 
custom made to match his older-style. 
He was located 500 miles away. And 
he needed his boiler back on the line 
by Sunday. 

Air Preheater went to work. Spe- 
cial trucking was arranged. The job 
was done and shipped that same eve- 
ning. The customer had the trunnion by 
Saturday morning and the boiler was 


THE AIR PREHEATER 
CORPORATION 


60 East 42nd Street, New York 17,N.Y. 


back on the line by Saturday evening! 
Fast response to emergencies and 
regular inspection of Ljungstrom 
installations are two of the many 
advantages Air Preheater provides its 
customers. Another is expert knowl- 
edge of boiler and preheater problems 
—and how to lick them—gained from 
over 35 years of experience. Perhaps 
these reasons explain why 9 out of 
10 preheaters sold today are Ljung- 
stroms. For further information write 
today for free illustrated brochure. 
Ljungstrom rotor being installed for the City of Mem- 
phis Light, Gas and Water Division. Six such Ljung- 
stroms —each with 201,400 sq ft of heating surface 
will serve three boilers. The boilers will each evapo- 
rate 2,000,000 Ibs of steam/hr and have a combined 
nameplate capacity of 750,000 kw. A fourth boiler unit 


is mow under consideration. Burns and Roe, Inc. 
designed and supervised construction. 














9) re t PRODUCTS 
Signed for EN 


FORGED STEEL VALVES & FITTINGS FOR 
TOUGHNESS AND TROUBLE-FREE SERVICE 
Forged from carbon and alloy steels, Vogt valves, 
fittings, flanges and unions are built to safely 
handle liquids and gases at high pressures and 
temperatures in the modern petroleum refinery 
and petro-chemical plants. The complete line in- 
cludes flanged, screwed and socket weld end 
globe, gate and check valves—ells, tees and 
crosses — couplings — bushings— plugs—unions— 
flanges and flange unions—and weld caps. 


MORE REFRIGERATION TONNAGE 
AT LESS COST 

More than 70 years of engineering and 
manufacturing experience is incorporated in 
Vogt refrigerating and ice making equip- 
ment. Compression Systems and Tube-lce 
Machines in a wide range of capacities 
serve industrial and processing plants and 
institutions here and abroad. 


SPECIAL MATERIALS COMBAT CORROSION 
AND PRODUCT CONTAMINATION 

Our modern shops produce a wide variety of equip- 

ment from special metals and alloys to fight cor- 
<2\, rosion and product discoloration or contamination. 
+ Fabrication procedures insure that corrosion resistant 

properties of welds will match that of the materials 

used to construct the equipment. 


PROCESS EQUIPMENT FOR 

EVERY SERVICE 
Vogt constructs process equipment in wide variety 
to all Codes. Stills and towers, oil chillers, crys- 
tallizers, heat exchangers, molding machines, etc., 
serve in the manufacture of oils, greases, 100 
octane gasoline, synthetic rubber, chemicals and 
related products around the world 


HIGH EFFICIENCY STEAM GENERATORS 
Vogt steam generators are designed to give maxi- 
mum rating in a minimum of space, with high ef- 
ficiency and low maintenance expense. Bent tube 
and straight tube designs are available for solid, 
liquid or gaseous fuels to meet every power, pro- 
cess or heating requirement. 


HENRY VOGT MACHINE CO., LOUISVILLE, 


SALES OFFICES: 
New York, Chicago, Cleveland, Dallas, Camden, N. J., 
St. Louis, Charleston, W. Va., Cincinnoti 


PRODUCTS FOR REFINERIES, CHEMICAL 


PLANTS, POWER PLANTS AND PROCESS INDUSTRIES 


Write for literature, Dept. 24A-GP 
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DECENTRALIZED TO SERVE YOU BETTER 


1] STEAM 
GENERATING 


2. ELECTRIC GENERATING GROUP 
iGROUP | A 





Look at all three. A power plant 
consists of three major functions: 
steam generating, electric generating, 
and fluid handling. As the manufac- 
turer of all major components of the 
fluid handling group, (pumps, deaera- 
tors, condensers, ejectors) Worthing- 
ton has a reservoir of experience and 
knowledge that can benefit you. 





Fast, expert service for utility cus- 
tomers everywhere: that’s the goal 
of Worthington’s unique Regional 
Engineering and Service plan. 

Besides a headquarters operation, 
the R.E.&S. plan provides for five 
separate regional organizations. 
R.E.&S. men are located close at 
hand, ready to go to work at a mo- 
ment’s notice. They provide engi- 
neering advice and assistance on 
operational problems. They’!] make 
periodic inspections of Worthing- 
ton equipment in your plant and 
instruct personnel in proper op- 
eration and maintenance. All this 
in addition to trouble-shooting 
Worthington equipment on the 


rare occasions when it is necessary. 
Not an exciting subject—service— 
but an important one. And Wor- 
thington works as hard at provid- 
ing the best in service as well as 
the best in research, design, engi- 
neering, and manufacture of allits 
fluid handling products. Worthing- 
ton Corporation, Harrison, N. J. 
In Canada: Worthington (Canada) 
Ltd., Brantford, Ont. 
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